Case 6:21-ov-{

AQ 120 (Rev. 08/10)

GOBOL-ADA  Document 74 Filed 05/08/22 Page Lot 1

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

[] Trademarks or

USDC, Western District of Texas (Waco)

on the following

[A Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO.
6:21-cv-00501

DATE FILED
5/14/2021

U.S. DISTRICT COURT

USDC, Western District of Texas (Waco)

PLAINTIFF

ASETEK DANMARK A/S

DEFENDANT

SHENZHEN APALTEK CO., LTD., A/K/A SHENZHEN
ANG PAI TECHNOLOGY CO., LTD. AND GUANGDONG
APALTEK LIQUID COOLING TECHNOLOGY CO., LTD.,
A/KIA GUANGDONG ANG PAI LIQUID COOLING

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8240362 8/14/2012 ASETEK DANMARK A/S
2 8245764 8/21/2012 ASETEK DANMARK A/S
3 10078355 9/18/2018 ASETEK DANMARK A/S
4 10599196 3/24/2020 ASETEK DANMARK A/S
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[] Amendment [] Answer [ Cross Bill [l Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

Jeannette J. Clack

2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

5/6/2022 Motion to transfer case to the Northern District of California was granted. (document # 72).
CLERK

Copy 1—Upon initiation of action, mail this copy to Director

(BY) DERITY CLERK DATE
M Vlﬂ! “ : 05/09/2022

Copy 3—Upon termination of actlon, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

Cooler Master Co., Ltd. Ex. 1002, Page 1 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



Case 6:21-0v-00500-A0A Document 3 Filed O5/17/21 Page lofl

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court USDC, Western District of Texas (Waco) on the following
[] Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:21-cv-00501 5/14/2021 USDC, Western District of Texas (Waco)
PLAINTIFF DEFENDANT
ASETEK DANMARK A/S SHENZHEN APALTEK CO., LTD., A/IK/A SHENZHEN
ANG PAI TECHNOLOGY CO., LTD. AND GUANGDONG
APALTEK LIQUID COOLING TECHNOLOGY CO., LTD.,
A/K/IA GUANGDONG ANG PAI LIQUID COOLING
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 8240362 8/14/2012 ASETEK DANMARK A/S
2 8245764 8/21/2012 ASETEK DANMARK A/S
3 10078355 9/18/2018 ASETEK DANMARK A/S
4 10599196 3/24/2020 ASETEK DANMARK A/S
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[ Amendment [] Answer [ Cross Bill [l Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

Cooler Master Co., Ltd. Ex. 1002, Page 2 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



PATENT
Customer No. 22,852
Attorney Docket No. 10494 .0002-01000

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre U.S. Patent No.: 8,240,362 B2 )
)  Group Art Unit: 3744
Inventor: Andre Sloth ERIKSEN )
) Examiner: Tho V. Duong
Issue Date.: August 14, 2012 )
) Confirmation No.: 3956
For: COOLING SYSTEM FOR A )
COMPUTER SYSTEM ) VIA EFS-WEB

Office of Public Records
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Madam:

COMBINED DESIGNATION OF DOMESTIC REPRESENTATIVE
AND STATEMENT UNDER 37 C.F.R. § 3.73(b}

Pursuant to 35 U.S.C. § 293 and in accordance with 37 C.F.R. § 3.61 and
M.P.E.P. § 302.04, the assignee of the above-identified patent, who does not reside in
the United States, hereby designates:

Bend Law Group, PC

2181 Greenwich Street

San Francisco, CA 94123

Phone: (415) 633-6841
as the domestic representative on whom process or notice of proceedings affecting the
patent may be served. The previous designation filed on January 30, 2015 is hereby
revoked.

Asetek Danmark A/S, a corporation of Denmark, is the assignee of the entire

right, title and interest in the patent identified above by virtue of an assignment from

Cooler Master Co., Ltd. Ex. 1002, Page 3 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



Patent No. 8,240,362 B2
Attorney Docket No. 10494.0002-01000
Asetek A/S from the inventors of the patent, identified above, recorded in the U.S.
Patent and Trademark Office (USPTO) at Reel 019572, Frame 0974 on July 18, 2007,
the name of Asetek A/S changed to Asetek Danmark A/S as recorded in the USPTO at
Reel 33748, Reel 0097 on September 16, 2014. Thus, in accordance with 37 CF.R. §
3.73(b), the undersigned (whose title is supplied below) is empowered to sign this
designation on behalf of the assignee.
| hereby declare that all statements made herein of my own knowledge are true,
and that all statements made on information and belief are believed to be true; and
further, that these statements are made with the knowledge that willful false statements,
and the like so made, are punishable by fine or imprisonment, or both, under Section
1001, Title 18 of the United States Code, and that such willful false statements may
jeopardize the validity of the application or any patent issuing thereon.
Respecitfully submitted,

Asetek Danmark A/S

Dated: September 30, 2020 By: /André Sloth Eriksen/
André Sloth ERIKSEN
Chief Executive Officer

Dated: September 30, 2020 By: /Peter Dam Madsen/

Peter Dam MADSEN
Chairman of the Board

Cooler Master Co., Ltd. Ex. 1002, Page 4 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



Page 1 of 2

UNITED STATES PO Boxi4m
PATENT AND TRADEMARK OFFICE A, e et ooy

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
12/826,7568 09/30/2020 06:46:38 PM ET 10494.0002-01000

Title of Invention
COOLING SYSTEM FOR A COMPUTER SYSTEM

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 3240362
under 35 USC 111(a)
CONFIRMATION # 3956 FILED BY [onna Studiey
PATENT CENTER #  §00%)280 FILING DATE  08/30/2040
CUSTOMER # 22352 FIRST NAMED  André Sioth Erikeer
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Eri¢ Raci
ADDRESS

Documents TOTAL DOCUMENTS: 1
DOCUMENT PAGES DESCRIPTION SIZE (KB
2020 08 30 As-Filed - 0002- 2 Miscellaneous Incoming Letter S8 KB
41 - Combined Designation of
Domestic Hepresentative and
Statement Under 37 CF.R.
3.73h.pdf
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

2020 08 30 As-Filed - 0002-01  QC131465E80D4FBF408427B80604CF 347 4F 26BFE3E14150DB2
- Sombined Designation of 55D2A58CRSE12E4BLOAT4TERFIFEB32795102F405FAADOZF22
Domestic Reprasentative and 2B281B00283131E271D436DE8FCE6R

Cooler Master Co., Ltd. Ex. 1002, Page 5 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



Page 2 of 2

Statement Under 37 C.F.R.
3.73b.pof

This Acknowledgement Receift evidences recept on the noted date by the LUSPTG of the mdicated documents, characterized
oy the applicani, and including pagse counis, where appiicabia. I sarves as evidence of receipt similar 1o a Post Card, as
descrided in MPEP 503

Mew Applications Under 35 U.8.C. 111

i a new application is being filed and the application inciudes tha necassary components for filing date (see 37 CFR 1.83(b)-(d)
and MPEP 508), a Filing Recelpt {37 CFR 1.54) wili be issued in due course and ths data shown on this Acknowladgemeant
Recaipt will estabish the filing date of the application

Mationa! Slage of an international Application under 35 U.B.C. 371

f a timely submission to enter the nadional stags of an international apghication is compliant with the concitions of 35 ULE.C.
371 and other applicable requirementis a Form PCT/DOVEDS0S ndicaling acceptance of iha application as a natioral stage
aubsiviagion under 35 ULS.C. 371 will be issuad in addition to the Filing Receipt, in due course.

MNaow International Application Filed with the USPT( as a HBecelving Otfice

i 8 new inlerational application s baing filed and the international application includes the nacassary componants for an
internalional iing date (see PCT Arlicle 11 and MPEF 1810), g Notification of the international Application Number and of the
international Filing Date (Form PCT/RO/08) will be issued in due course, subjsct 1o prescriptions conceming nalional securily,
ard the dale shown on this Ackrowledgement Receipt will establish the infernational filing dale of the application.

Cooler Master Co., Ltd. Ex. 1002, Page 6 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



TO: Mail Stop 8

Director of the U.S. Patent & Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has
been filed in the U.S. District Court Northern District of California on the following:

( X ) Patents or

DOCKET NO:
16-cv-07068-EDL

( ) Trademarks

DATE FILED:
December 9, 2016

UNITED STATES DISCTRICT COURT
Phillip Burton Federal Building

450 Golden Gate Avenue

San Francisco, CA 94102

PLAINTIFF: DEFENDANT:
Asetek Danmark A/S Newegg Inc.
PATENT OR DATE OF PATENT OR
TRADEMARK NO. TRADEMARK HOLDER OF PATENT OR TRADEMARK
1. US 8,240,362 B2 Aug. 14, 2012 AsetekA/S, Bronderslev (DK)
2. US 8,245,764 B2 Aug. 21, 2012 AsetekA/S, Bronderslev (DK)
3.
4.
5.
In the above-entitled case, the following patent(s) have been included.
DATE INCLUDED INCLUDED BY:
( ) Amendment ( ) Answer ( ) Cross Bill ( ) Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1.
2.
3.
4.
5.

In the above-entitled case, the following decision has been rendered or judgment issued:

DECISION/JUDGEMENT:

Susan Y. Soong, C;erk % %

“.‘j:‘ . — .
ferk, Yumiko Saito

Copy 1 — Upon initiation of action, mail this copy to Commissioner
Copy 2 — Upon filing document adding patent(s) mail this copy to Commissioner
Copy 3 — Upon termination of action, mail this copy to the Commissioner

Copy 4 — Case file copy

Cooler Master Co., Ltd. Ex. 1002, Page 7 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



Case 1:14-cv-01293-LO-TCB Document 29 Filed 05/11/15 Page 1 of 1 PagelD# 597

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Virginia on the following
[[] Trademarks or [/ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
1:14¢cv1293 9/30/2014 Eastern District of Virginia
PLAINTIFF DEFENDANT
Asia Vital Components Co., Ltd. Asetek Danmark A/S
PATENT OR DATE OF PATENT o . TRADE
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR T EMARK
1 8,240,362 8/14/2012 Asetek Danmark A/S
2 8,245,764 8/21/2012 Asetek Danmark A/S
3
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment [ Answer ] Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT
See Attached Order

CLERK
Fermando Galindo

(BY) DEPUTY CLERK
/s! Richard Banke

DATE
5/11/2015

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy

Cooler Master Co., Ltd. Ex. 1002, Page 8 of 344

Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



% AO 120 (Rev. 2/99)

REPORT ON THE

TO: Mail Stop 8
FILING OR DETERMINATION OF AN

Director of the U.S. Patent & Trademark Office

P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court _Northern District of California on the following X Patents or O Trademarks:
DOCKET NO. DATE FILED U.S. DISTRICT COURT
CV 12-04498 NC 8/27/12 450 Golden Gate Avenue, 16" Floor San Francisco, CA 94102
PLAINTIFF . DEFENDANT
ASETEK HOLDINGS INC COOLIT SYSTEMS INC
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 SEE COMPLAINT
2%, 240,34
3 N~ ;
8’}, AY5, 79
4
5
In the above—entitled case, the following patent(s) have been included:
DATE INCLUDED INCLUDED BY
0 Amendment ] Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
I
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
Stipulation and Order of Dismissal filed 2/9/2015
CLERK (BY) DEPUTY CLERK DATE
Richard W. Wieking Alfred Amistoso August 28, 2012

Copy 1—Upon initiation of action, mail this copy to Commissioner ~ Copy 3—Upon termination of action, mail this copy to Commissioner
Copy 2—Upon filing document adding patent(s), mail this copy to Commissioner ~ Copy 4—Case file copy

Cooler Master Co., Ltd. Ex. 1002, Page 9 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667
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Case3:12-cv-04498-EMC Document281 Filed02/09/15 Pagel of 3

Robert F. McCauley (SBN 162056)

robert.mccauley@finnegan.com

Jeffrey D. Smyth (SBN 280665)

jeffrey.smyth@finnegan.com

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, LLP

3300 Hillview Avenue

Palo Alto, California 94304

Tel: (650) 849-6600

Fax: (650) 849-6666

Attorneys for Plaintiffs ASETEK HOLDINGS,
INC. and ASETEK A/S

COOLEY LLP

HEIDI L. KEEFE (178960)
(hkeefe@cooley.com)
DANIEL J. KNAUSS (267414)
(dknauss@cooley.com)

Five Palo Alto Square

3000 El Camino Real

Palo Alto, CA 94306-2155
Telephone:  (650) 843-5000
Facsimile:  (650) 849-7400

DENNIS McCOOE
(mccooe@blankrome.com)
(admitted Pro Hac Vice)
BLANK ROME LLP

One Logan Square

130 North 18" Street
Philadelphia. PA 19103
Telephone:  (215) 569-5580
Facsimile: (215) 832-5580

Attorneys for Defendant
COOLIT SYSTEMS INC.

UNITED STATES DISTRICT COURT

NORTHERN DISTRICT OF CALIFORNIA

SAN FRANCISCO DIVISION

ASETEK HOLDINGS, INC. and ASETEK A/S,

Plaintiffs and Counterclaim
Defendants,

V.
COOLIT SYSTEMS INC,,

Defendant and
Counterclaim Plaintiff.

CASE NO. 3:12-CV-04498-EMC

STIPULATED DISMISSAL OF ACTION
WITH PREJUDICE;

[PROPOSED] ORDER

Judge: Hon. Edward M. Chen

REQUEST FOR DISMISSAL WITH PREJUDICE
CASE NO. 3:12-CV-04498-EMC

Cooler Master Co., Ltd. Ex. 1002, Page 10 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667
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Case3:12-cv-04498-EMC Document281 Filed02/09/15 Page2 of 3

Pursuant to Fed. R. Civ. P. 41(a)(1)(A)(ii) and 41(c), Plaintiffs and Counterclaim Defendants
Asetek Holdings, Inc. and Asetek A/S (“Asetek”) and Defendant and Counterclaim Plaintiff CoollT
Systems Inc., (“CoollT”) stipulate that this action (i.e., all claims and counterclaims) is dismissed
with prejudice in its entirety. Magistrate Judge Grewal, or in his absence, the Northern District of
California, will retain jurisd.iction to enforce the parties’ confidential settlement agreement (the
terms of which are incorporated herein by reference). Each party shall bear its own attorneys fees
and costs.

The parties further note for the record that the named plaintiff “Asetek A/S” is currently
known as Asetek Danmark A/S and that references to “Asetek A/S” in this stipulation and proposed
order refer to the corporate entity currently known as “Asetek Danmark A/S.”

By his signature below, counsel for Asetek attests under penalty of perjury that counsel for

CoolIT concurs in the filing of this document.

Dated: February 6, 2015 Respectfully submitted,
FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, LLP

By:__ /s/Robert F. McCauley
Robert F. McCauley

Attorneys for Plaintiff and Counterclaim Defendant
Asetek Holdings, Inc. and Asetek A/S

Dated: February 6, 2015 COOLEY LLP

By:__ /s/Daniel J. Knauss
Daniel J. Knauss
Attorneys for Defendant and Counterclaim Plaintiff
CoolIT Systems Inc.

1 DiSMISSAL WITH PREJUDICE
CASE NO. 3:12-CV-04498-EMC

Cooler Master Co., Ltd. Ex. 1002, Page 11 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



Case3:12-cv-04498-EMC Document281 Filed02/09/15 Page3 of 3

[PROPOSED] ORDER

PURSUANT TO STIPULATION OF ALL PARTIES, AND FOR GOOD CAUSE SHOWN:

This action (i.e., all claims and counterclaims) is dismissed with prejudice in its entirety, with
Magistrate Judge Grewal, or in his absence, the Northern District of California, retaining jurisdiction
to enforce the parties’ confidential settlement agreement (the terms of which are incorporated herein
by reference). Each party shall bear its own attorneys fees and costs.

IT IS SO ORDERED.

9
Dated: February 2015

1 DISMISSAL WITH PREJUDICE
CASE NO. 3:12-CV-04498-EMC

Cooler Master Co., Ltd. Ex. 1002, Page 12 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667
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i%té
! PATENT
Customer No. 22,852

Attorney Docket No. 10494.0002-01000

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

-

In re U.S. Patent No.: 8,240,362 B2
Inventor: -~ Andre Sloth ERIKSEN
Issue Date.: August 14, 2012

For: COOLING SYSTEM FOR A
COMPUTER SYSTEM

Office of Public Records
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Madam:

COMBINED DESIGNATION OF DOMESTIC REPRESENTATIVE
AND STATEMENT UNDER 37 C.F.R. § 3.73(b)

Pursuant to 35 U.S.C. § 293 and in accordance with 37 C.F.R. § 3.61 and
M.P.E.P. § 302.04, the assignee of the above-identified patent, who does not reside in
the United States, hereby designates:

Corporation Service Company

2720 Gateway Oaks Dr.

Suite 150N

Sacramento, CA 95833

Phone: (916) 641-5100
as the domestic representative on whom process or notice of proceedings affecting the
patent may be served.

Asetek Danmark A/S, a corporation of Denmark, is the assignee of the entire
right, title and interest in the patent identified above by virtue of an assignment from
Asetek A/S from the inventors of the patent, identified above, recorded in the U.S.

Crlosse

OPAF. o
ret 04 2015

Cooler Master Co., Ltd. Ex. 1002, Page 13 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



Patent No. 8,240,362 B2
Attorney Docket No. 10494.0002-01000
Patent and Trademark Office (USPTO) at Reel 19572, Frame 0974 on July 18, 2007,
the name of Asetek A/S changed to Asetek Danmark A/S as recorded in the USPTO at
Reel 33748, Reel 0097 on September 16, 2014. Thus, in accordance with 37 C.F.R. §
3.73(b), the undersigned (whose title is supplied below) is empowered to sign this
designation on behalf of the assignee.
| hereby declare that all statements made herein of my own knowledge are true,
and that all statements made on information and belief are believed to be true; and
further, that these statements are made with the knowledge that willful false statements,
and the like so made, are punishable by fine or imprisonment, or both, under Section
1001, Title 18 of the United States Code, and that such willful false statements may
jeopardize the validity of the application or any patent issuing thereon.
Respectfully submitted,

Asetek Danmark A/S

Dated: January 27, 2015 - By: /André Sloth Eriksen/
André Sloth ERIKSEN
Chief Executive Officer

Dated: January 27, 2015 By: /Peter Dam Madsen/
Peter Dam MADSEN
Chairman of the Board

Cooler Master Co., Ltd. Ex. 1002, Page 14 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



15/01 2015 THU 16:03 PAX  --=2 USPTO . . ) @oos/011

Large Entity Dectaration

Schedule A ~ Patents assigned to *Assignee*

APPLICATION FILING DATE PATENT NUMBER | ISSUE DATE
NUMBER i

) 7926553
. — 7971632
ALY 8240362
e 8254760 -
8274787
8735179
8358505
8432691
8724313
§749968

LA

-

PAGE 9/41* RCVDAT 4/1572015 11:05:19 AM [Eastern Standard Time] * SVR:W-PTOFAX-002/35 * DNIS:2736300 * CSID: * DURATION fmm-s):02-20
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Case 1:14-cv-01293-LO-TCB Document 3 Filed 09/30/14 Page 1 of 1 PagelD# 74

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
: Director of the U.S. Patent and Tradémark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Virginia, Alexandria Division on the following
[ Trademarks or [ Patents.  ( [J the patent action invelves 35 US.C. § 292.):
DOCKET NO., DATE FILED LLS. DISTRICT COURT
?3 II.,L oV i 'Vﬂ % 9/30/2014 Eastern District of Virginia, Alexandria Division
PLAINTIFF DEFENDANT
ASIA VITAL COMPONENTS CO., LTD ASETEK DANMARK A/S

PATENT OR DATE OF PATENT e . . bR - .
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
I 8,240,362 8/14/2012 Asetek Danmark A/S
2 8,245,764 8/21/2012 Asetek Danmark A/S
1
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

[J Amendment O Answer [ Cross Bill [J Other Pleading

DATE OF PATENT
OR TRADEMARK

PATENT OR
TRADEMARK NO.

HOLDER OF PATENT OR TRADEMARK

il

[95)

n

In the above—untitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 3—Upon termination of action, mait this copy to Directar

Copy 1—Upon initiation of action, mail this copy to Dircctor
Copy 4—Casc file copy

Copy 2—ipon filing document adding patent(s), mail this copy to Director

Cooler Master Co., Ltd. Ex. 1002, Page 16 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S

IPR2023-00667



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450
WWW.USPLO.gOV

| APPLICATION NUMBER | PATENT NUMBER | GROUP ART UNIT | FILE WRAPPER LOCATION |

12/826,768 8240362 3744 9200

O

Correspondence Address/Fee Address Change

The following fields have been set to Customer Number 197 on 07/31/2013
« Maintenance Fee Address

The address of record for Customer Number 197 is:

197

CPA GLOBL LIMITED
2318 Mill Road 12th Floor
ALEXANDRIA, VA 22314

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1
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TO:  Mail Stop 8 REPORT ON THE
Director of the U.S. Patent & Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court on the following X Patents or O3 Trademarks:
DOCKET NO. ggt_ DATE FILED U.S. DISTRICT COURT
CV 12-04498 8/27/12 450 Golden Gate Avenue. 16" Floor San Francisco, CA 94102
PLAINTIFF " DEFENDANT
ASETEK HOLDINGS INC COOLIT SYSTEMS INC
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 SEE COMPLAINT

“~ ! 7 - -

2 B4, 56 X
32,248,76Y
4
5

In the above—entitled case, the followiy.patent(s) have been included:
DATE INCLUDED INCLUDED BY

Amendment O Answer O Cross Bill O Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Richard W. Wieking Alfred Amistoso August 28, 2012

Copy 1—Upon initiation of action, mail this copy to Commissioner Copy 3—Upon termination of action, mail this copy to Commissioner
Copy 2—Upon filing document adding patent(s), mail this copy to Commissioner Copy 4—Case file copy
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Director of the U.S. Patent & Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court on the following X Patents or [ Trademarks:
DOCKET NO. DATE FILED U.S. DISTRICT COURT
CV 12-04498 NC 8/27/12 450 Golden Gate Avenue, 16" Floor San Francisco, CA 94102
PLAINTIFF DEFENDANT
ASETEK HOLDINGS INC COOLIT SYSTEMS INC
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 SEE COMPLAINT

2% 390, 36
3% A45, Wed

4
5
In the above—entitled case, the following patent(s) have been included:
DATE INCLUDED INCLUDED BY
[OJ Amendment ] Answer O Cross Bill [J Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE
Richard W. Wieking Alfred Amistoso August 28, 2012

Copy 1—Upon initiation of action, mail this copy to Commissioner Copy 3—Upon termination of action, mail this copy to Commissioner
Copy 2—Upoeon filing document adding patent(s), mail this copy to Commissioner Copy 4—Case file copy

Cooler Master Co., Ltd. Ex. 1002, Page 19 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Robert F. McCauley (SBN 162056)
robert.mccauley @finnegan.com
FINNEGAN, HENDERSON, FARABOW,

GARRETT & DUNNER, LLP e .

3300 Hillview Avenue
Palo Alto, California 94304
Tel: (650) 849-6600

Fax: (650) 849-6666

Attorneys for Plaintiffs ASETEK HOLDINGS, INC.
and ASETEK A/S

UNITED STATES DISTRICT COURT C
NORTHERN DISTRICT OF CALIFORNIA

Ao 4408

ASETEK HOLDINGS, INC. and ASETEK AQ V

Plaintiffs, COMPLAINT FOR PATENT
INFRINGEMENT
V.
DEMAND FOR JURY TRIAL
COOLIT SYSTEMS INC.,
Defendant.
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COMES NOW Plaintiffs Asetek A/S (“Asetek”) and Asetek Holdings, Inc., by and through
their attorneys, and for their Complaint against CoolIT Systems Inc. (“CoolIT” or “Defendant”),
state as follows:

Nature of the Action

1. This Complaint seeks judgment that CoollT has infringed and continues to infringe Asetek’s
U.S. Patent Nos. 8,240,362 (“the 362 patent”) and 8,245,764 (“the *764 patent”) (collectively, “the
Patents-in-Suit™”). The Patents-in-Suit relate to a cooling system and cooling method for a computer
system. A true and accurate copy of the 362 patent is attached hereto as Exhibit A. A true and
accurate copy of the *764 patent is attached hereto as Exhibit B.

The Parties

2. Plaintiff Asetek Holdings, Inc. is organized and exists under the laws of Delaware. Asetek
Holdings, Inc.’s principal place of business is 5285 Hellyer Avenue, Suite 110, San Jose, California
95138.

3. Plaintiff Asetek is a corporation organized and existing under the laws of Denmark, and has
its principal place of business at Saltumvej 27, DK-9700 Broenderslev, Denmark. Asetek is the
owner of the Patents-in-Suit, and is a wholly owned subsidiary of Asetek Holdings, Inc.

4. Upon information and belief, Defendant CoollT is a corporation operating and existing under
the laws of Canada with its principal place of business at 3920 29th Street NE, Calgary, Alberta,
Canada T1Y 6B6.

Jurisdiction

5. This Court has subject matter jurisdiction over this complaint pursuant to 28 U.S.C. §§ 1331
and 1338(a), and under the patent laws of the United States, 35 U.S.C. § 1, et segq.

6. This Court has personal jurisdiction over CoollIT because CoollT infringes the Patents-in-
Suit in the United States, in California, and in this judicial district. CoolIT maintains a website via
which it promotes and offers to sell its infringing products to customers, including customers in the
United States, in California, and in this judicial district. Among other things, upon information and
belief, CoollT offers to sell and sells its infringing products to Corsair Components, Inc. and Corsair

Memory, Inc. (collectively “Corsair”) for importation, promotion, sales, and distribution to end users

3205517 1.DOCX 1 COMPLAINT FOR PATENT INFRINGEMENT
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throughout the United States, including in California and in this judicial district. Corsair’s principal
place of business is in Fremont, California, in this judicial district. CoolIT’s website identifies
Corsair as a “proud retailer of CoolIT’s liquid cooling solutions.” CoollT further identifies Corsair
as a “retail partner” on its website, and further states that “[d]ue to our partnership with Corsair for
the retail market, please visit the Corsair website for any direct retail sales inquiries.” Upon
information and belief, Coollt has entered into one or more contracts with Corsair for this
“partnership” and the promotion, importation, offers for sale, sale, and distribution of CoolIT
products, including products that infringe the Patent-in-Suit, to end users in the United States
(including California and this judicial district). Upon information and belief, CoolIT derives
substantial revenue from its sales of infringing products to Corsair in California and this judicial
district, and CoolIT purposefully avails itself of the privilege of conducting activities in California,
thus invoking the benefits and protections of the laws of California.

Facts

7. Asetek is the world leading provider of CPU and GPU liquid cooling systems for thermal and
acoustic management. Asetek’s solutions are used by leading OEMs servicing the gaming,
workstation and performance PC markets. In 2006, the company made a strategic decision to shift
its focus to providing water-based cooling solutions for the OEM market and introduced the first
fully assembled, factory sealed liquid cooling system. In addition to being designed for
manufacturing and providing up to 50,000 hours of maintenance-free operation, Asetek shattered
liquid cooling’s price barriers. Asetek is now the vendor of choice for CPU cooling in factory
overclocked gaming systems, serving Dell Alienware, Acer and multiple leading gaming system
providers.

8. Asetek is also active in the workstation market, supplying liquid cooling for HP’s Z400 and
Z800 workstations and several tier 2 workstation suppliers. “Quiet computing” and reliability are
the principle drivers for superior thermal management within the workstation market. Liquid
cooling delivers both by moving heat to a location where it can be exhausted directly from the
chassis using modest air flow velocities, reducing internal chassis temperatures and lowering system

noise.
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9. Asetek is addressing the server market with its new low profile integrated pump and cold
plate CPU cooler. The low profile pump is sized perfectly to fit in 1U rack servers. The company’s
heat exchanger technology for servers is derived from solutions the company has developed for all-
in-one and notebook PCs. Within the server market the key benefits of water-based cooling are
enabling increased thermal density and energy savings.

10. CoolIT identifies itself a “leading supplier of reliable and customizable liquid cooling
solutions for computers.” CoolIT touts its liquid cooling solutions for computers by stating on its

website (www.coolitsystems.com), among other things, that:

If you are integrating liquid cooling into your systems today or are looking to do so soon,
CoollT offers customizable solutions that fit your specific requirements.

The Future of Enterprise Cooling

Liquid cooling has recently become a requirement of high-end desktop processors with the
launch of the Intel® Core™ i7-3900 series. . . .

CoollT Systems . . . offers a compelling alternative with the ECO II series self-contained

liguid coolers. ECO II was designed from the eround up to be the highest performance liauid

;‘(;Sltuéllon available with a design featuring thoughtful touches to make integration easier and

11. Upon information and belief, CoolIT is an original equipment manufacturer (“OEM”) and

manufactures at least the H60, H80, and H100 liquid cooling products that infringe the Patents-in-
Suit. Upon information and belief, CoollT offers to sell and sells at least the H60, H80, and H100
products to, at least, Corsair in the United States, and Corsair then offers to sell and sells them to end
users in the United States, in California, and in this judicial district. Upon information and belief,
CoolIT’s claimed “partner” Corsair has demonstrated these CoolIT products at trade shows within
the United States, and has sent out product samples to potential customers within the United States.
Upon information and belief, CoollIT is also offering to sell and is selling cooling products that

infringe the Patents-in-Suit to additional resellers in the United States, who then offer to sell and sell

them to end in the United States.
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COUNT I
Infringement of U.S. Patent No. 8,240,362

12. Plaintiffs incorporate by reference each and every allegation set forth in paragraphs 1 through
11 of this Complaint as if fully set forth and restated herein.

13. The ’362 patent entitled “Cooling System for a Computer System” was duly and legally
issued by the United States Patent and Trademark Office (“PTO”) on August 14, 2012. Asetek is the
sole and exclusive owner of the 362 patent. CoolIT, without authority or consent of Asetek, has
been and continues to offer to sell and sell in the United States products that infringe the *362 patent,
including but not limited to the H60, H80, and H100 cooling products. Coollt has directly infringed
and continues to directly infringe the 362 patent.

14. At least as of the date of this complaint, CoolIT has knowledge of the 362 patent and, upon
information and belief, has induced and continues to induce direct infringement of the *362 patent by
aiding and abetting infringement by customers in the United States, including but not limited to
customers of the H60, H80, and H100 cooling products. CoolIT has intentionally taken action that
has actually induced and continues to induce direct infringement by customers in the United States,
and has known that the acts it has been and is causing infringe the *362 patent. These acts include,
but are not limited to, CoolIT’s promotion on its website and its partnership with Corsair for the
promotion, offers to sell, and sales of H60, H80, and H100 cooling products in the United States.

15. At least as of the date of this complaint, CoolIT has knowledge of the *362 patent and has
contributed and continues to contribute to direct infringement of the *362 patent by supplying an
important (material) component of the infringing products and method to customers in the United
States, including but not limited to the H60, H80, and H100 cooling products, which are not a
common components suitable for non-infringing use. CoollT supplies the components with
knowledge of the *362 patent and knowledge that the components were especially made or adapted
for use in an infringing manner, and that customers and end users directly infringe the *362 patent in
the United States.

16. CoollT’s infringement of the *362 patent has caused and continues to cause damages and

irreparable harm to Plaintiffs.
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COUNT II
Patent Infringement of U.S. Patent No. 8.245,764

17. Plaintiffs incorporate by reference each and every allegation set forth in paragraphs 1 through
16 of its Complaint as if fully set forth and restated herein.

18. The *764 patent entitled “Cooling System for a Computer System” was duly and legally
issued by the United States Patent and Trademark Office (“PTO”) on August 21, 2012. Asetek is the
sole and exclusive owner of the 764 patent. CoollT, without authority or consent of Asetek, has
been and continues to offer to sell and sell in the United States products that infringe the *764 patent,
including but not limited to the H60, H80, and H100 cooling products. Coollt has directly infringed
and continues to directly infringe the *764 patent.

19. At least as of the date of this complaint, CoolIT has knowledge of the 764 patent and, upon
information and belief, has induced and continues to induce direct infringement of the *764 patent by
aiding and abetting infringement by customers in the United States, including but not limited to
customers of the H60, H80, and H100 cooling products. CoolIT has intentionally taken action that
has actually induced and continues to induce direct infringement by customers and end users in the
United States, and has known that the acts it has been causing would infringe the 764 patent. These
acts include, but are not limited to, CoolIT’s promotion on its website and its partnership with
Corsair for the promotion, offers to sell, and sales of H60, H80, and H100 cooling products to
customers and end users in the United States.

20. At least as of the date of this complaint, CoollIT has knowledge of the *764 patent and has
contributed and continues to contribute to direct infringement of the 764 patent by supplying an
important (material) component of the infringing products and method to customers and end users in
the United States, including but not limited to the H60, H80, and H100 cooling products, which are
not a common components suitable for non-infringing use. CoollT supplies the components with
knowledge of the 764 patent and knowledge that the components were especially made or adapted
for use in an infringing manner, and that customers and end users directly infringe the *764 patent in

the United States.
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21. CoollT’s infringement of the *764 patent has caused and continues to cause damages and
irreparable harm to Plaintiffs.
PRAYER

WHEREFORE, Plaintiffs respectfully pray that the Court enter judgment in their favor and
award the following relief against CoollT:

A. A judgment in favor of Plaintiffs that CoollT has infringed, directly, contributorily,
and by inducement, the Patents-in-Suit;

B. Preliminarily and permanently enjoin CoollIT and its officers, directors, employees,
agents, licensees, representatives, affiliates, related companies, servants, successors and assigns, and
any and all persons acting in privity or in concert with any of them, from further infringing upon the
Patents-in-Suit;

C. Award Plaintiffs actual damages pursuant to 35 U.S.C. § 284, in an amount to be
determined at trial, as a result of CoolIT’s infringement of the Patents-in-Suit;

D. Find this to be an exceptional case and award Plaintiffs their costs and attorney’s fees
under 28 U.S.C. § 285; and

E. Award and grant Plaintiffs such other and further relief as the Court deems just and
proper under the circumstances.

DEMAND FOR JURY TRIAL

Plaintiffs demand a jury trial on all matters triable to a jury.

Dated: August 27, 2012 FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, LLP
' -
oy 10 1172 L
Robert F. McCauley /
Attorneys for Plaintiffs

Asetek A/S and Asetek Holdings, Inc.
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TO: Mail Stop 8

Director of the U.S. Patent & Trademark Office

P.O. Box 1450
Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

on the following X Patents or O Trademarks:

DOCKET NO. DATE FILED U.S. DISTRICT COURT
CV 12-04498 NC 8/27/12 450 Golden Gate Avenue, 16" Floor San Francisco, CA 94102
PLAINTIFF DEFENDANT

ASETEK HOLDINGS INC

COOLIT SYSTEMS INC

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

1 SEE COMPLAINT

2 %,290, 3o~

3% 245, ey

4

In the above—entitled case, the following patent(s) have been included:

DATE INCLUDED

INCLUDED BY

[0 Amendment

1 Answer [ Cross Bill [ Other Pleading

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

Richard W. Wieking

(BY) DEPUTY CLERK

DATE

Alfred Amistoso August 28,2012

Copy 1—Upon initiation of action, mail this copy to Commissioner
Copy 2—Upon filing document adding patent(s), mail this copy to Commissioner

Copy 3—Upon termination of action, mail this copy to Commissioner
Copy 4—Case file copy
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Robert F. McCauley (SBN 162056)

robert.mccauley @finnegan.com

FINNEGAN, HENDERSON, FARABOW, ‘ b
GARRETT & DUNNER, LLP RO

3300 Hillview Avenue .

Palo Alto, California 94304

Tel: (650) 849-6600

Fax: (650) 849-6666

Attorneys for Plaintiffs ASETEK HOLDINGS, INC.
and ASETEK A/S

UNITED STATES DISTRICT COURT
NORTHERN DISTRICT OF CALIFORNIA

10, 4408

Plaintiffs, COMPLAINT FOR PATENT
INFRINGEMENT

ASETEK HOLDINGS, INC. and ASETEK Ag V

V.
DEMAND FOR JURY TRIAL
COOLIT SYSTEMS INC,,

Defendant.
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COMES NOW Plaintiffs Asetek A/S (“Asetek”) and Asetek Holdings, Inc., by and through
their attorneys, and for their Complaint against CoollIT Systems Inc. (“CoolIT” or “Defendant”),
state as follows:

Nature of the Action

1. This Complaint seeks judgment that CoolIT has infringed and continues to infringe Asetek’s
U.S. Patent Nos. 8,240,362 (“the "362 patent”) and 8,245,764 (“the *764 patent”) (collectively, “the
Patents-in-Suit”). The Patents-in-Suit relate to a cooling system and cooling method for a computer
system. A true and accurate copy of the *362 patent is attached hereto as Exhibit A. A true and
accurate copy of the *764 patent is attached hereto as Exhibit B.

The Parties

2. Plaintiff Asetek Holdings, Inc. is organized and exists under the laws of Delaware. Asetek
Holdings, Inc.’s principal place of business is 5285 Hellyer Avenue, Suite 110, San Jose, California
95138.

3. Plaintiff Asetek is a corporation organized and existing under the laws of Denmark, and has
its principal place of business at Saltumvej 27, DK-9700 Broenderslev, Denmark. Asetek is the
owner of the Patents-in-Suit, and is a wholly owned subsidiary of Asetek Holdings, Inc.

4. Upon information and belief, Defendant CoolIT is a corporation operating and existing under
the laws of Canada with its principal place of business at 3920 29th Street NE, Calgary, Alberta,
Canada T1Y 6B6.

Jurisdiction

5. This Court has subject matter jurisdiction over this complaint pursuant to 28 U.S.C. §§ 1331
and 1338(a), and under the patent laws of the United States, 35 U.S.C. § 1, et seq.

6. This Court has personal jurisdiction over CoollT because CoollT infringes the Patents-in-
Suit in the United States, in California, and in this judicial district. CoolIT maintains a website via
which it promotes and offers to sell its infringing products to customers, including customers in the
United States, in California, and in this judicial district. Among other things, upon information and
belief, CoollT offers to sell and sells its infringing products to Corsair Components, Inc. and Corsair

Memory, Inc. (collectively “Corsair”) for importation, promotion, sales, and distribution to end users
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throughout the United States, including in California and in this judicial district. Corsair’s principal
place of business is in Fremont, California, in this judicial district. CoolIT’s website identifies
Corsair as a “proud retailer of CoolIT’s liquid cooling solutions.” CoolIT further identifies Corsair
as a “retail partner” on its website, and further states that “[d]ue to our partnership with Corsair for
the retail market, please visit the Corsair website for any direct retail sales inquiries.” Upon
information and belief, Coollt has entered into one or more contracts with Corsair for this
“partnership” and the promotion, importation, offers for sale, sale, and distribution of CoolIT
products, including products that infringe the Patent-in-Suit, to end users in the United States
(including California and this judicial district). Upon information and belief, CoolIT derives
substantial revenue from its sales of infringing products to Corsair in California and this judicial
district, and CoollIT purposefully avails itself of the privilege of conducting activities in California,
thus invoking the benefits and protections of the laws of California.

Facts

7. Asetek is the world leading provider of CPU and GPU liquid cooling systems for thermal and
acoustic management. Asetek’s solutions are used by leading OEMs servicing the gaming,
workstation and performance PC markets. In 2006, the company made a strategic decision to shift
its focus to providing water-based cooling solutions for the OEM market and introduced the first
fully assembled, factory sealed liquid cooling system. In addition to being designed for
manufacturing and providing up to 50,000 hours of maintenance-free operation, Asetek shattered
liquid cooling’s price barriers. Asetek is now the vendor of choice for CPU cooling in factory
overclocked gaming systems, serving Dell Alienware, Acer and multiple leading gaming system
providers.

8. Asetek is also active in the workstation market, supplying liquid cooling for HP’s Z400 and
Z800 workstations and several tier 2 workstation suppliers. “Quiet computing” and reliability are
the principle drivers for superior thermal management within the workstation market. Liquid
cooling delivers both by moving heat to a location where it can be exhausted directly from the
chassis using modest air flow velocities, reducing internal chassis temperatures and lowering system

noise.
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9. Asetek is addressing the server market with its new low profile integrated pump and cold
plate CPU cooler. The low profile pump is sized perfectly to fit in 1U rack servers. The company’s
heat exchanger technology for servers is derived from solutions the company has developed for all-
in-one and notebook PCs. Within the server market the key benefits of water-based cooling are
enabling increased thermal density and energy savings.

10. CoollT identifies itself a “leading supplier of reliable and customizable liquid cooling
solutions for computers.” CoolIT touts its liquid cooling solutions for computers by stating on its

website (www.coolitsystems.com), among other things, that:

If you are integrating liquid cooling into your systems today or are looking to do so soon,
CoollT offers customizable solutions that fit your specific requirements.

The Future of Enterprise Cooling

Liquid cooling has recently become a requirement of high-end desktop processors with the
launch of the Intel® Core™ i7-3900 series. . ..

CoollT Svystems . . . offers a compelling alternative with the ECO II series self-contained

liquid coolers. ECO II was designed from the ground up to be the highest performance liquid

;((;bltuetllon available with a desien featuring thoughtful touches to make integration easier and

11. Upon information and belief, CoollT is an original equipment manufacturer (“OEM”) and

manufactures at least the H60, H80, and H100 liquid cooling products that infringe the Patents-in-
Suit. Upon information and belief, CoolIT offers to sell and sells at least the H60, H80, and H100
products to, at least, Corsair in the United States, and Corsair then offers to sell and sells them to end
users in the United States, in California, and in this judicial district. Upon information and belief,
CoollIT’s claimed “partner” Corsair has demonstrated these CoolIT products at trade shows within
the United States, and has sent out product samples to potential customers within the United States.
Upon information and belief, CoollT is also offering to sell and is selling cooling products that

infringe the Patents-in-Suit to additional resellers in the United States, who then offer to sell and sell

them to end in the United States.
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COUNT I
Infringement of U.S. Patent No. 8,240,362

12. Plaintiffs incorporate by reference each and every allegation set forth in paragraphs 1 through
11 of this Complaint as if fully set forth and restated herein.

13. The 362 patent entitled “Cooling System for a Computer System” was duly and legally
issued by the United States Patent and Trademark Office (“PTO”) on August 14, 2012. Asetek is the
sole and exclusive owner of the *362 patent. CoollT, without authority or consent of Asetek, has
been and continues to offer to sell and sell in the United States products that infringe the *362 patent,
including but not limited to the H60, H80, and H100 cooling products. Coollt has directly infringed
and continues to directly infringe the *362 patent.

14. At least as of the date of this complaint, CoolIT has knowledge of the *362 patent and, upon
information and belief, has induced and continues to induce direct infringement of the *362 patent by
aiding and abetting infringement by customers in the United States, including but not limited to
customers of the H60, H80, and H100 cooling products. CoolIT has intentionally taken action that
has actually induced and continues to induce direct infringement by customers in the United States,
and has known that the acts it has been and is causing infringe the *362 patent. These acts include,
but are not limited to, CoolIT’s promotion on its website and its partnership with Corsair for the
promotion, offers to sell, and sales of H60, H80, and H100 cooling products in the United States.

15. At least as of the date of this complaint, CoolIT has knowledge of the *362 patent and has
contributed and continues to contribute to direct infringement of the *362 patent by supplying an
important (material) component of the infringing products and method to customers in the United
States, including but not limited to the H60, H80, and H100 cooling products, which are not a
common components suitable for non-infringing use. CoolIT supplies the components with
knowledge of the *362 patent and knowledge that the components were especially made or adapted
for use in an infringing manner, and that customers and end users directly infringe the 362 patent in
the United States.

16. CoolIT’s infringement of the *362 patent has caused and continues to cause damages and

irreparable harm to Plaintiffs.
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COUNTII

Patent Infringement of U.S. Patent No. 8.245,764

17. Plaintiffs incorporate by reference each and every allegation set forth in paragraphs 1 through
16 of its Complaint as if fully set forth and restated herein.

18. The ’764 patent entitled “Cooling System for a Computer System” was duly and legally
issued by the United States Patent and Trademark Office (“PTO”) on August 21, 2012. Asetek is the
sole and exclusive owner of the 764 patent. CoolIT, without authority or consent of Asetek, has
been and continues to offer to sell and sell in the United States products that infringe the *764 patent,
including but not limited to the H60, H80, and H100 cooling products. Coollt has directly infringed
and continues to directly infringe the 764 patent.

19. At least as of the date of this complaint, CoolIT has knowledge of the *764 patent and, upon
information and belief, has induced and continues to induce direct infringement of the ’764 patent by
aiding and abetting infringement by customers in the United States, including but not limited to
customers of the H60, H80, and H100 cooling products. CoolIT has intentionally taken action that
has actually induced and continues to induce direct infringement by customers and end users in the
United States, and has known that the acts it has been causing would infringe the *764 patent. These
acts include, but are not limited to, CoolIT’s promotion on its website and its partnership with
Corsair for the promotion, offers to sell, and sales of H60, H80, and H100 cooling products to
customers and end users in the United States.

20. At least as of the date of this complaint, CoolIT has knowledge of the 764 patent and has
contributed and continues to contribute to direct infringement of the *764 patent by supplying an
important (material) component of the infringing products and method to customers and end users in
the United States, including but not limited to the H60, H80, and H100 cooling products, which are
not a common components suitable for non-infringing use. CoollT supplies the components with
knowledge of the 764 patent and knowledge that the components were especially made or adapted
for use in an infringing manner, and that customers and end users directly infringe the *764 patent in

the United States.
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21. CoolIT’s infringement of the *764 patent has caused and continues to cause damages and
irreparable harm to Plaintiffs.
PRAYER

WHEREFORE, Plaintiffs respectfully pray that the Court enter judgment in their favor and
award the following relief against CoolIT:

A. A judgment in favor of Plaintiffs that CoollT has infringed, directly, contributorily,
and by inducement, the Patents-in-Suit;

B. Preliminarily and permanently enjoin CoolIT and its officers, directors, employees,
agents, licensees, representatives, affiliates, related companies, servants, successors and assigns, and
any and all persons acting in privity or in concert with any of them, from further infringing upon the
Patents-in-Suit;

C. Award Plaintiffs actual damages pursuant to 35 U.S.C. § 284, in an amount to be
determined at trial, as a result of CoollIT’s infringement of the Patents-in-Suit;

D. Find this to be an exceptional case and award Plaintiffs their costs and attorney’s fees
under 28 U.S.C. § 285; and

E. Award and grant Plaintiffs such other and further relief as the Court deems just and
proper under the circumstances.

DEMAND FOR JURY TRIAL

Plaintiffs demand a jury trial on all matters triable to a jury.

Dated: August 27, 2012 FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, LLP

by DT MM

Robert F. McCauley
Attorneys for Plaintiffs
Asetek A/S and Asetek Holdings, Inc.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WwWw USPIO gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/826,768 08/14/2012 8240362 10494.0002-01000 3956
22852 7590 07/25/2012
FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER
LLP

901 NEW YORK AVENUE, NW
WASHINGTON, DC 20001-4413

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 81 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Andr,, Sloth Eriksen, Aalborg, DENMARK;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885
TNSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requiredL. Blocks | through 5 should be completed where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current comespondence address as
indicated unless comected below or directed otherwise in Block 1, by (a) specifying a new comespondence address; and/or (b) indicating a separate "FEE ADDRESS" for

i fe¢ notifications.
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any change of addess) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmital, This certificate cannot be used for any other accompanying
Eaper;. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.
2852 7590 051712012
FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER  Certcateo Mallogor Tramsmision
LLP T hereby certfy that this Fee(s) Transmittal is being dcposned‘ynh the United
States Postal Service with sufficient postage for first class mAftin an envelope
! po P
901 NEW YORK AVENUE, NW addressed to the Mail Stop ISSUE FEE address above, or being facsimile

WASHINGTON, DC 200014413 transmitted to the USPTO (371) 273-2885, on the date indicated below.

(Depositor's name)
(Signature)
{Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NL'
12/826,768 06/30/2010 Andr; Sloth Eriksen 10494.0002-01000 3956
TITLE OF INVENTION: COOLING SYSTEM FOR A COMPUTER SYSTEM
r APPLN, TYPE SMALL ENTITY I 1SSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE I DATE DUE I
nonprovisional NO 51740 $300 §0 $2040 08/1712012
I EXAMINER [ ARTUNT | CLASSSUBCLASS |
DUONG, THO V 3144 165-080400
1. Chan §e of comespondence address or indication of "Fee Address” (37 | 2. For pinting on the patent front page, list
CFR1.363). . Finnegan
(1) the names of up 1o 3 registered patent atomeys 'L LAN€ZAN Hondarson,
d Chan%e of comespondence address (or Change of Coespondence |~ or agents OR, altematively,
Adress lorm PTOISH/122)atached (2) the name of a single firm (having as a member a arabow, Garrett
{J "Fee Address" indication (or "Fee Address” Indication form registered atiomey or agent) and the names of up to & Dunner LLP
PTO/SB/4T; Rev 03-02 or more recent) atached, Use of a Customer | 2 registered patent attomeys or agents. Ifno nameis 3
Number s required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an zss}gnee is identified below, 1o assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.1, Completion of this form is NOT a substitute for filing en assignment.

(A)NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Asetek A/S Bronderslev, Denmark

Please check the appropriate assignee category or categories (will not be printed on the patent) : (D Individual ﬂCorpomticn or other private group entity [ Government

4a, The following fee(s) are submitted: 4, Payment of Fec(s): (Please first reapply any previously paid issue fee shown above)
E} Issue Fee (J A check is enclosed.
(X Publication Fee (No small entty discount permitted) ] Payment by credit card. Form PTO-2038 is attached.
{2 Advance Order - # of Copies [ The Director s hereby authorized to charge the required fee(s), any deficiency, or credit any
- overpaymet, to Deposit Account Number eniclose an extra copy of this form).

5, Change in Entity Status (from status indicated above)
Ua. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. O, Applicant is no longer claiming SMALL ENTITY status. See 37 CFR | 2%g)(2).

NOTE: The lssue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; aregistered attomey or agent, or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature b“ A Date July 13, 2012
Biju I. Chandran Resisttion No. 63,684

B

Typed or printed name

This collection of information is required b){)ﬂ CFR 1,311, The information is required to obtain or retain a benefit bg the public which is to file (and by the USPTO to process)
an application. Confidentiality is govemed by 35 US.C. 122 and 37 CFR 1.14, This collection is estimated to take 2 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will va cndinf upon the individual case. Any comments on the amount of time you require to com lete
this form and/or st:j%_lgestions for redycing this burden, should be sent to the Chief Information Officer, U.S, Patent and Trademark Office, U.S, Department of Commerce, P.0.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS, SEND TO: Commissioner for Patents, P.0. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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Application Number: 12826768

Filing Date: 30-Jun-2010

Title of Invention: COOLING SYSTEM FOR A COMPUTER SYSTEM
First Named Inventor/Applicant Name: Andr; Sloth Eriksen

Filer: Eric Paul Raciti/Lisa Tkach

Attorney Docket Number: 10494.0002-01000

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sull:;-s'l';(t;)l in
Basic Filing:
Pages:
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PATENT
Customer No. 22,852
Attorney Docket No. 10494.0002-01000

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of:
André Sloth ERIKSEN Group Art Unit: 3744

Application No.: 12/826,768 Examiner: DUONG, Tho V.

Filed: June 30,2010

For: COOLING SYSTEM FOR A Confirmation No.: 3956

COMPUTER SYSTEM

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

Alexandria, VA 22313-1450

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

Applicant thanks the Examiner for the Notice of Allowance mailed on May 17, 2012.
Without withdrawing the allowed claims from issue, Applicant submits the following comments
on the Examiner’s Statement of Reasons for Allowance that accompanied the Notice of
Allowance.

In the Examiner’s Statement, the Examiner made certain characterizations and assertions
about the claims and the related prior art. Although Applicant agrees with the Examiner’s
ultimate conclusion that the claims are patentable over the prior art of record, Applicant does not
necessarily agree with the characterizations and assertions contained in the Examiner's statement.

For example, the Examiner stated that the claims are allowable because certain features
of the independent claims 70, 83, and 86 are no# taught by the cited art. See pp. 2-3. Applicant
respectfully submits that each of the allowed claims is patentable based on the subject matter

defined by the claim language and the combination of recitations within the claims, not solely
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Application No. 12/826,768
Attorney Docket No. 10494.0002-01000

because of the specific features referenced by the Examiner. The claims recite combinations and

features not referenced in the Examiner’s Statement that provide further bases for distinguishing

the prior art of record.

Should the Examiner disagree with these comments, the Examiner is invited to contact

the undersigned, to discuss the same.

If there are any fees due in connection with the filing of this paper, please charge the fees

to Deposit Account No. 06-0916.

Dated: July 13,2012

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Biju I. Chandran
Reg. No. 63,684
202.408.4230 (direct)
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/826,768 06/30/2010 Andry, Sloth Eriksen 10494.0002-01000 3956
22852 7590 07/02/2012 | EXAMINER |
FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER
LLP DUONG, THO V
901 NEW YORK AVENUE, NW
WASHINGTON, DC 20001-4413 | ARTONTT | paperyoveER |
3744
| MAIL DATE | DELIVERY MODE |
07/02/2012 PAPER

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

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

. . 12/826,768 ERIKSEN, ANDR SLOTH
NOtlce Of AIIOWabIIlty Examiner Art Unit
THO V. DUONG 3744

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

1. [X] This communication is responsive to 3/21/12.

2. [] An election was made by the applicant in response to a restriction requirement set forth during the interview on ;
the restriction requirement and election have been incorporated into this action.

3. [X] The allowed claim(s) is/are 70-88.
4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[d Al by Some* c)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: _
Applicant has THREE MONTHS FROM THE “MAILING DATE?” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [0 hereto or 2) [] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date ____ .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. O Examiner's Amendment/Comment
Paper No./Mail Date
4. [[] Examiner's Comment Regarding Requirement for Deposit 8. [J] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ Other )
/THO V DUONG/
Primary Examiner, Art Unit 3744
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120628
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

12826768 ERIKSEN, ANDR SLOTH
THO V DUONG 3744
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
165 80.4 F 8 | F 7/00(2006.01.01) | H | o | 5 | K 720 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
165 104.33
361 699
(| Claims renumbered in the same order as presented by applicant O CPA O T.D. O R147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 70 17 86

2 71 18 87

3 72 19 88

4 73

5 74

8 75

6 76

7 77

9 78

10 79

11 80

12 81

13 82

14 83

15 84

16 85
NONE

Total Claims Allowed:
19

(Assistant Examiner) (Date)
/THO V DUONG/
Primary Examiner.Art Unit 3744 6/28/12 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 70 15

U.S. Patent and Trademark Office

Part of Paper No. 20120628
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. USP[O gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

22852 7590 05/17/2012 | EXAMINER |
FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER DUONG, THO V
LLP
901 NEW YORK AVENUE, NW | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20001-4413 3744

DATE MAILED: 05/17/2012

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

12/826,768 06/30/2010 Andr;, Sloth Eriksen
TITLE OF INVENTION: COOLING SYSTEM FOR A COMPUTER SYSTEM

10494.0002-01000 3956

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1740 $300 $0 $2040 08/17/2012
THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above.

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

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

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

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

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

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

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

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

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

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

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

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

Eapers Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

22852 7590 05/17/2012
FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER Certificate of Mailing or Transmission
LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
901 NEW YORK AVENUE, NW addressed to the Mail Stop ISSUE FEE address above, or being facsimile

transmitted to the USPTO (571) 273-2885, on the date indicated below.

WASHINGTON, DC 20001-4413

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/826,768 06/30/2010 Andr;, Sloth Eriksen 10494.0002-01000 3956
TITLE OF INVENTION: COOLING SYSTEM FOR A COMPUTER SYSTEM
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 08/17/2012
| EXAMINER I ART UNIT I CLASS-SUBCLASS |
DUONG, THO V 3744 165-080400
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

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

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

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
(] Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
da Applicant claims SMALL ENTITY status. See 37 CFR 1.27. b Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

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

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14 This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. nding upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to 1ef Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

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

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW. USP[O gov

APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
12/826,768 06/30/2010 Andr, Sloth Eriksen 10494.0002-01000 3956
22852 7590 05/17/2012 | EXAMINER |
FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER DUONG, THO V
LLP
901 NEW YORK AVENUE, NW | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20001-4413 7

DATE MAILED: 05/17/2012

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

The Patent Term Adjustment to date is 81 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 81 day(s).

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

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

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

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

. . 12/826,768 ERIKSEN, ANDR SLOTH
NOtlce Of AIIOWabIIlty Examiner Art Unit
THO V. DUONG 3744

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

1. [X] This communication is responsive to 3/21/12.

2. [] An election was made by the applicant in response to a restriction requirement set forth during the interview on ;
the restriction requirement and election have been incorporated into this action.

3. [X] The allowed claim(s) is/are 70-88.
4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[d Al by Some* c)[]None ofthe:
1. [ Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: _
Applicant has THREE MONTHS FROM THE “MAILING DATE?” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [0 hereto or 2) [] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date ____ .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. X Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ Other )
/THO V DUONG/
Primary Examiner, Art Unit 3744
U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120511
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Application/Control Number: 12/826,768 Page 2
Art Unit: 3744

DETAILED ACTION
EXAMINER’S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the
payment of the issue fee.

Authorization for this examiner’s amendment was given in a telephone interview with
Attorney of record, Biju Chandran on 5/14/12.

The application has been amended as follows:

In claim 83, at line 14, after “second location”, ‘ of the motherboard’ has been deleted.

In claim 86, at line 11, after ““ second location”, * of the motherboard’ has been deleted.

Terminal Disclaimer

The terminal disclaimer filed on 3/23/12 disclaiming the terminal portion of any patent

granted on this application which would extend beyond the expiration date of the prior patent

7,971,632 has been reviewed and is accepted. The terminal disclaimer has been recorded.

Allowable Subject Matter

Claims 70-88 are allowed.

The following is an examiner’s statement of reasons for allowance: the prior art of record
either taken singularly or in combination fail to disclose the invention as claimed. In particular,

reference to Bingler’s 911 and Hammam's 847 are the closest prior art but fail to disclose that the
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Application/Control Number: 12/826,768 Page 3
Art Unit: 3744

upper chamber and the lower chamber being vertically displaced chambers that are separated
from each other by at least a horizontal wall and fluidly coupled together by a plurality (or one or
more in claim §3) of substantially circular passages , at least one of the plurality of passage being
positioned on the horizontal wall (claim 70) or the upper chamber and the lower chamber being
fluidly coupled by one or more passageways, which at least one of the passageway being
positioned on the horizontal wall, the heat radiator is positioned at a second location spaced
horizontally from the first location (claim 86,83), in combination with other limitations in the
claims.

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

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to THO V. DUONG whose telephone number is (571)272-4793.
The examiner can normally be reached on M-F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Tyler J. Cheryl can be reached on 571-272-4834. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 12/826,768 Page 4
Art Unit: 3744

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/THO V DUONG/
Primary Examiner, Art Unit 3744
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

André Sloth ERIKSEN

Application No.: 12/826,768

Filed: June 30, 2010

For: COOLING SYSTEM FOR A
COMPUTER SYSTEM

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

Sir:

Group Art Unit: 3744

Examiner: DUONG, Tho V.

Confirmation No.: 3956

REPLY TO OFFICE ACTION

In reply to the Office Action mailed December 5, 2011, the period for response having

been extended to April 5, 2011 by a request for an extension of one month and fee payment filed

herewith, please amend the above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims in this paper.

Remarks/Arguments follow the amendment sections of this paper.

Attachment: Terminal disclaimer
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AMENDMENTS TO THE CLAIMS:

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

application:

1-69. (Canceled).

70.  (Currently amended) A cooling system for a computer system processing unit,
comprising:
an integrated element including a heat exchanging interface, a reservoir, and a pump,
wherein
the reservoir is configured to receive a cooling liquid from outside the reservoir
through an inlet and pass the cooling liquid to the outside through an outlet, the reservoir
including an upper chamber and a lower chamber, the upper chamber and the lower chamber

being vertically displaced chambers that are separated from each other by at least a horizontal

wall and fluidly coupled together by ene-ermeore a plurality of substantially circular passages, at

least one of the plurality of substantially circular passages being positioned on the horizontal

wall thatdirect-the-coolingliquid-therebetween, a boundary wall of the lower chamber being

formed by the heat exchanging interface;

the heat exchanging interface is adapted to provide separable thermal contact
between the processing unit and the cooling liquid such that heat is dissipated from the
processing unit to the cooling liquid as the cooling liquid passes through the lower chamber of

the reservoir; and
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the pump is adapted to direct the cooling liquid through the upper chamber and
the lower chamber of the reservoir, the pump including a motor having a rotor, a stator and an
impeller having a plurality of curved blades, the impeller being positioned within the reservoir;

a heat radiator spaced apart from the integrated element, the heat radiator being fluidly
coupled to the outlet and the inlet of the reservoir, the heat radiator being configured to circulate
the cooling liquid therethrough and exhaust heat from the cooling liquid; and

a fan configured to direct air through the heat radiator, the fan being driven by a motor

separate from the motor of the pump.

71. (Original) The cooling system of claim 70, wherein the impeller is positioned in

the lower chamber of the reservoir.

72. (Original) The cooling system of claim 70, further including a plurality of

channels in the lower chamber of the reservoir.

73. (Original) The cooling system of claim 70, wherein the pump is positioned in the

upper chamber of the reservoir.

74.  (Currently amended) The cooling system of claim 70, wherein the cooling liquid
is transferred between the upper chamber and the lower chamber of the reservoir only through
the ene-ermeore plurality of passages that fluidly couple the upper chamber and the lower

chamber.
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75. (Currently amended) The cooling system of claim 77, wherein the one-orsmore

plurality of passages includes only two passages.

76.  (Original) The cooling system of claim 70, wherein the heat exchanging interface

is removably coupled to the reservoir.

77.  (Original) The cooling system of claim 70, wherein a surface of the heat

exchanging interface exposed to the lower chamber includes features to enhance heat dissipation.

78. (Original) The cooling system of claim 70, wherein the lower chamber of the
reservoir includes one or more features that are configured to increase an amount of time the

cooling liquid takes to flow through the lower chamber.

79. (Original) The cooling system of claim 70, wherein the motor of the pump is an

AC motor.

80.  (Original) The cooling system of claim 70, wherein the motor of the pump is a

DC motor.

81.  (Original) The cooling system of claim 70, wherein a speed of the fan is

configured to be varied independent of a speed of the impeller of the pump.
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82. (Original) The cooling system of claim 70, wherein the integrated element is
separate from the heat radiator and the integrated element and the heat radiator are fluidly
coupled together by tubing such that the heat radiator can be positioned at a location away from
the integrated element when the heat exchanging interface is in thermal contact with the

processing unit.

83.  (Currently amended) A cooling system for a computersystem processing unit_

positioned on a motherboard of a computer, comprising:

areservoir configured to be coupled to the processing unit positioned on the motherboard

at a first location, the reservoir being adapted to pass a cooling liquid therethrough, wherein the

reservoir includes an upper chamber and a lower chamber, the upper chamber and the lower

chamber being separate chambers containing cooling liquid that are separated by at least a

horizontal wall and fluidly coupled together by one or more passageways, at least one of the one

or more passageways being a substantially circular passageway positioned on the horizontal

wall, the reservoir further including a heat exchanging interface configured to be placed in
separable thermal contact with the processing unit, the heat exchanging interface being
removably attached to the reservoir such that the heat exchanging interface forms a boundary
wall of the lower chamber of the reservoir;

a heat radiator fluidly-ecoupled-to-thereserveir-and configured to be positioned at a

second location of the motherboard away horizontally spaced apart from the reserveoir first

location when the reservoir is coupled to the processing unit;
a fan adapted to direct air to the heat radiator to dissipate heat from the cooling liquid to

surrounding atmosphere;
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a pump configured to circulate the cooling liquid between the reservoir and the heat
radiator, the pump including a motor having a rotor, a stator, and an impeller having curved
blades, the impeller being mechanically coupled to the rotor and at least partially submerged in
the cooling liquid in the reservoir, wherein a speed of the impeller is configured to be varied

independent of the speed of the fan.

84. (Original) The cooling system of claim 83, wherein the lower chamber of the
reservoir includes one or more features that are configured to increase an amount of time the

cooling liquid takes to flow through the lower chamber.

85.  (Original) The cooling system of claim 83, wherein at least one of a location of
the pump or a configuration of the reservoir is selected to create a turbulence of cooling liquid

flow proximate the heat exchanging interface.

86.  (Currently amended) A method of operating a liquid cooling system for an

electronic component positioned on a motherboard of a computer system, comprising:

separably thermally coupling a heat exchanging interface of a reservoir with the

electronic component positioned at a first location on the motherboard, the reservoir including an

upper chamber and a lower chamber, the upper chamber and the lower chamber being separate

chambers that are vertically spaced apart and separated by at least a horizontal wall, the upper

chamber and the lower chamber being fluidly coupled tegether by one or more passageways, at

least one of the one or more passageways being positioned on the horizontal wall, the heat
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exchanging interface being removably coupled to the reservoir such that an inside surface of the
heat exchanging interface is exposed to the lower chamber of the reservoir;

positioning a heat radiator at a second location of the motherboard horizontally spaced

apart away from the first location reserveir, the heat radiator and the reservoir being fluidly

coupled together by tubing that extends from the first location to the second location; and

activating a pump to a circulate a cooling liquid through the reservoir and the heat
radiator, the pump including a motor and an impeller having curved blades, the impeller being
positioned in the reservoir; and

activating a fan to direct air through the heat radiator, the fan being operated by a motor

separate from the motor of the pump.

87.  (Original) The method of claim 86, wherein activating the pump includes

circulating the cooling liquid between the upper and the lower chambers of the reservoir.

88. (Original) The method of claim 87, wherein circulating the cooling liquid between
the upper and the lower chambers includes passing the cooling liquid from the upper chamber to

the lower chamber through a single passageway of the one or more passageways.

89.  (Cancelled).

-7-
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REMARKS

In an Office Action dated December 5, 2011 (the “Office Action”), claims 70, 71, 73-76,
81-83, and 85-89 were rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. Patent
No. 6,668,911 to Bingler (“Bingler”) in view of U.S. Patent Publication No. 2005/0052847 to
Hammam (“Hammam”); claims 72, 77, 78, 80, and 84 were rejected under 35 U.S.C. 103(a) as
being unpatentable over Bingler and Hamman and further in view of U.S. Patent Publication
No. 2004/0052048 to Wu (“Wu”); claim 79 was rejected under 35 U.S.C. 103(a) as being
unpatentable over Bingler and Hamman and further in view of U.S. Patent No. 6,725,682 to
Scott (“Scott”); claims 70-79, 81, and 82 were rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claims 1-4, 6. 7, and 9 of U.S.
Patent No. 7,971,632 to Eriksen (“Eriksen”) in view of Hamman; claim 80 was rejected on the
ground of nonstatutory obviousness-type double patenting as being unpatentable over claim 1 of
Eriksen in view of Hamman and Wu; claims 83-86 were rejected on the ground of nonstatutory
obviousness-type double patenting as being unpatentable over claims 10-11 and 14 of Eriksen;
and claims 86-89 were rejected on the ground of nonstatutory obviousness-type double patenting
as being unpatentable over claims 15, 19, and 20 of Eriksen in view of Wu and Hamman.

Applicant does not necessarily agree with the rejections in the Office Action.
Nevertheless, to advance prosecution, Applicant amends claims 70, 74, 75, 83, and 86 as
provided above, and cancels claim 89. These claim amendments find support in the originally
filed specification and claims. Accordingly, no new matter is added. Claims 70-88 remain

pending.
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Record of Personal Interview under 37 C.F.R. § 1.133(b).

A personal interview was conducted on Wednesday, March 14, 2012 between a
representative of the Applicant, Biju Chandran, and Examiner Tho Duong to discuss the Office
Action. The Applicant and Applicant’s representative thank Examiner Duong for taking the time
to meet with the Applicant’s representative and discuss the Office Action. During the interview,
the Applicant’s representative explained the differences between the pending claims and the
applied references and discussed claim amendments to further distinguish the claims from the
applied references. Differences between the proposed claims and the additional references cited
by the Examiner on page 8 of the Office Action were also discussed. The amendments and
remarks in this response substantially conform to the discussions during the interview.

Arguments made in parent application.

During prosecution of the parent application 10/578,578 (now USPN 7,971,632),
Applicant presented several arguments to distinguish the claims of the *578 application from the
applied references in that application. In this continuation application, Applicant has broadened
the allowed claims of the *578 patent by deleting several limitations and adding other limitations.
Thus, the pending claims of the current application are not limited by the limitations in the
claims of the *578 application. Therefore, the arguments made with respect to the applied
references and claims of the *578 application are not applicable to the claims of the current
application. The applied references in the 578 application are on record in the current
application. To the extent that the Examiner considers any arguments made by the Applicant
during the prosecution of the *578 application to carry over to the current application, Applicant
expressly disclaims the previous arguments as they relate to the claims pending in the current

application. Therefore, the applicability of the references on record to reject the currently

9.
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pending claims may need to be revisited. Case law indicates that an argument/disclaimer made
during prosecution of an application can be rescinded, thereby permitting recapture of the
disclaimed scope, if the prosecution history is sufficiently clear to inform the Examiner that the
previous disclaimer, and the prior art that it was made to avoid, may need to be revisited. See,
Hakim v. Cannon, 479 F.3d 1313, 1318; 81 U.S.P.Q.2d 1900 (Fed. Cir. 2007).

Double patenting rejections.

Claims 70-89 were rejected on the ground of nonstatutory obviousness-type double
patenting over Eriksen in view of one or more of Hamman and Wu. Among these claims, claim
89 is cancelled, thereby mooting its rejection. Eriksen is commonly owned with the current
application. Although Applicant does not necessarily agree with this rejection, to advance
prosecution, a terminal disclaimer is included with this reply. Accordingly, it is respectfully
requested that this rejection we withdrawn.

Rejection of independent claims 70, 83, and 86.

In the Office Action, claims 70, 71, 73-76, 81-83, and 85-89 were rejected as being
obvious over Bingler and Hammam. Office Action, pg. 2. Among these claims, claims 70, 83,
and 89 are independent.

Independent claim 70

Amended independent claim 70 recites a cooling system for a processing unit including
an integrated clement having a heat exchanging interface, a reservoir, and a pump, wherein the
reservoir is configured to receive a cooling liquid from outside and pass the cooling liquid to the
outside, the reservoir including an upper chamber and a lower chamber, the upper chamber and
the lower chamber being vertically displaced chambers that are separated from cach other by at

least a horizontal wall and fluidly coupled together by a plurality of substantially circular

-10-
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passages, at least one of the plurality of substantially circular passages being positioned on the
horizontal wall, and a boundary wall of the lower chamber being formed by the heat exchanging
interface, wherein “the heat exchanging interface is adapted to provide separable thermal contact
between the processing unit and the cooling liquid.”

In the Office Action, Bingler was relied upon for substantially all the limitations of
independent claim 70 except the impeller with the curved blades. Office Action, pgs. 2-3. For
this aspect, the Office Action relies on Hammam. 7d.

Bingler describes a pump system 10 of a heat exchange system 20 in which a “heat
source 1 with a surface to be cooled 2 forms an integral part of the pump chamber 3.” Col. 2,
Ins. 44-47. That is, in Bingler, a top surface 2 of the heat source 1 is exposed to the fluid 4 in the
pump chamber 3, and encloses a volume for containing the fluid along with the side and top
walls of the pump chamber 3. In the Office Action, the top surface 2 of the heat source 1 is
interpreted to be the recited “heat exchange interface” of independent claim 70. However, top
surface 2 of Bingler is not “adapted to provide separable thermal contact between the
processing unit and the cooling liquid,” as also recited in amended independent claim 70. In
Bingler, surface 2 is the top surface of the heat source 1 and is therefore not separable from the
heat source 1. Therefore, Bingler does not disclose at least this aspect of amended independent
claim 70. Hammam does not remedy this deficiency. Accordingly amended independent claim
70 is allowable over Bingler and Hammam.

Claims 71, 73-76, 81, and 82 depend from amended independent claim 70 and include all
of its limitations. These dependent claims are allowable over the cited references at least for the
same reasons that amended independent claim 70 is allowable over these references. These

dependent claims are also allowable over the cited references because these references do not

-11-
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disclose or suggest the combined limitations of these dependent claims with independent
claim 70.

Independent claims 83 and 86

Although different in scope, amended independent claims 83 and 86 recite limitations
similar to those discussed with reference to amended independent claim 70. For instance,
amended independent claim 83 recites a cooling system for a processing unit positioned on a
motherboard of a computer, including a reservoir configured to be coupled to the processing unit
positioned on the motherboard at a first location, the reservoir being adapted to pass a cooling
liquid therethrough, wherein the reservoir includes an upper chamber and a lower chamber, the
upper chamber and the lower chamber being separate chambers containing cooling liquid that are
separated by at least a horizontal wall and fluidly coupled together by one or more passageways,
at least one of the one or more passageways being a substantially circular passageway positioned
on the horizontal wall, the “reservoir further including a heat exchanging interface configured to
be placed in separable thermal contact with the processing unit,” and a heat radiator configured
to be positioned at a second location of the motherboard horizontally spaced apart from the first
location when the reservoir is coupled to the processing unit.

Amended independent claim 86 recites a method of operating a liquid cooling system for
an electronic component positioned on a motherboard of a computer system including
“separably thermally coupling a heat exchanging interface of a reservoir with the electronic
component” positioned at a first location on the motherboard, the reservoir including an upper
chamber and a lower chamber, the upper chamber and the lower chamber being separate
chambers that are vertically spaced apart and separated by at least a horizontal wall, the upper

chamber and the lower chamber being fluidly coupled by one or more passageways, at least one
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of the one or more passageways being positioned on the horizontal wall, positioning a heat
radiator at a second location of the motherboard horizontally spaced apart from the first location,
the heat radiator and the reservoir being fluidly coupled together by tubing that extends from the
first location to the second location.

For similar reasons as discussed with reference to amended independent claim 70,
Bingler and Hammam do not disclose or suggest a “reservoir [ | including a heat exchanging
interface configured to be placed in separable thermal contact with the processing unit,” as
recited in amended independent claim 83 or “separably thermally coupling a heat exchanging
interface of a reservoir with the electronic component,” as recited in amended independent claim
86. Accordingly these independent claims are allowable over the cited references. Claim 85
depends from amended independent claim 83, and claims 87-89 depend from amended
independent claim 86. These dependent claims include all the limitations of their respective
independent claims, and are therefore allowable at least for the same reason their respective
independent claims are allowable over the cited references. These dependent claims are also
allowable over the cited references because these references do not disclose or suggest the
combined limitations of these dependent claims with their respective independent claims.

Rejection of dependent claims 72, 77-80, and 84

In the Office Action, dependent claims 72, 77-80, and 84 were rejected as being obvious
over Bingler and Hammam in view of Wu or Scott. Among these claims, claims 72, 77-80
depend from amended independent claim 70, and claim 84 depends from amended independent
claim 83. These dependent claims include all the limitations of their respective independent
claims. Wu and Scott do not remedy the deficiencies of Bingler and Hammam with respective to

independent claims 70 and 83. Therefore, these dependent claims are allowable over the cited

13-
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references at least for the same reason their dependent claims are allowable over Bingler and
Hammam.

CONCLUSION

In view of the foregoing claim amendments and remarks, Applicant respectfully requests
reconsideration and reexamination of this application and the timely allowance of all pending
claims.

The Office Action contains characterizations of the claims and the related art, with which
Applicant does not necessarily agree. Unless expressly noted otherwise, Applicant declines to
subscribe to any statement or characterization in the Office Action.

If the Examiner believes a telephone conversation might advance prosecution, the
Examiner is requested to call Applicant’s undersigned representative at 202.408.4230.

Please grant any extensions of time required to enter this response and charge any
additional required fees to Deposit Account No. 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

-

Biju L. Chandran
Reg. No. 63,684

Dated: March 21, 2012 B
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of:
André Sloth ERIKSEN Group Art Unit: 3744
Application No.: 12/826,768 Examiner: DUONG, Tho V.
Filed: June 30, 2010

For:  COOLING SYSTEM FOR A
COMPUTER SYSTEM

Confirmation No.: 3956

Nt N N N N N S N N N

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

TERMINAL DISCLAIMER

Assignee, Asetek A/S, duly organized under the laws of Denmark and having its
principal place of business at Saltumvej 27, DK-9700 Bronderslev, Denmark, represents that it is
the assignee of the entire right, title, and interest in and to the above-identified application,
Application No. 12/826,768, filed June 30, 2010 for COOLING SYSTEM FOR A COMPUTER
SYSTEM in the names of André Sloth ERIKSEN, as indicated by assignment(s) duly recorded
in the United States Patent and Trademark Office at Reel 019572, Frame 0974 on July 18, 2007.

Assignee, Asetek A/S, further represents that it is the assignee of the entire right, title,
and interest in and to U.S. Patent No. 7,971,632, as indicated by as indicated by the above-
mentioned assignment.

To obviate a double patenting rejection, Assignee hereby disclaims, except as provided

below, the terminal part of the statutory term of any patent granted on the instant application that
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would extend beyond the expiration date of the full statutory term as presently shortened by any
terminal disclaimer, of prior patent No. 7,971,632. Assignee hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and
the prior patent are commonly owned. This agreement runs with any patent granted on the
instant application and is binding upon the grantee, its successors, or assigns.

In making the above disclaimer, Assignee does not disclaim the terminal part of any
patent granted on the instant application that would extend to the expiration date of the full
statutory term of the prior patent, as presently shortened by any terminal disclaimer, in the event
that the prior patent later expires for failure to pay a maintenance fee, is held unenforceable, is
found invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or in part, is
terminally disclaimed under 37 C.F.R. § 1.321, has all claims canceled by a reexamination
certificate, is reissued, or is in any manner terminated before the expiration of its full statutory
term as presently shortened by any terminal disclaimer.

In accordance with the fee schedule in 37 C.F.R. § 1.20(d), the required fee of $160.00 is
being filed with this disclaimer.

If a check for the required fee is not filed concurrently herewith or if there are any
additional fees due in connection with the filing of this Terminal Disclaimer, please charge the
fees to Deposit Account 06-0916. If a fee is required for an extension of time under 37 C.F.R.

§ 1.136 not accounted for above, such an extension is requested and the fee should also be

charged to Deposit Account 06-0916
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The undersigned is an attorney of record.
Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

I
Biju I. Chandran

Reg. No. 63,684
(202) 408-4000

Dated: March 21, 2012 By:
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Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
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national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Commissioner:
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)

, . , 12/826,768 ERIKSEN, ANDR SLOTH
Applicant-Initiated Interview Summary i i

Examiner Art Unit

THO V. DUONG 3744

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

(1) IHO V. DUONG. @) —
(2) Chandran Bitju. (4.

Date of Interview: 15 March 2012.

Type: [ Telephonic [] Video Conference
Xl Personal [copy given to: []applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes [J No.
If Yes, brief description:
Issues Discussed []101 [J112 [J102 X103 [JOthers
(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: 70.

ldentification of prior art discussed: Bingler's 911 and Batchelder's 165.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Applicant’ representative present remarks pertaining a proposed amendment. The examiner believes that the
proposed amendment still not define over the prior art of record. The applicant's represetative further suggest to add
the limitation of a plurality of substantially circular passageways and one of the passageway is formed on the
horizontal wall and the subject matter of flexible tube or the tube connected to the reservoir in away that the radiator is
remote from the reservoir. The newly suggested amendment during the interview appears to define over the prior art
of record. .

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[ Attachment

/THO V DUONG/
Primary Examiner, Art Unit 3744

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20120314
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Summary of Record of Interview Requirements

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

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

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

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

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

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

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

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

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

— Name of applicant

— Name of examiner

— Date of interview

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

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

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

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

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

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

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

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

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)

Cooler Master Co., Ltd. Ex. 1002, Page 86 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



Application No. Applicant(s)

12/826,768 ERIKSEN, ANDR SLOTH
Office Action Summary Examiner ArLUnit

THO V. DUONG 3744

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

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

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

Status

1)X] Responsive to communication(s) filed on 18 November 2011.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)[X] Claim(s) 70-89 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) _____is/are allowed.
7)X Claim(s) 70-89 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

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

Priority under 35 U.S.C. § 119

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

Attachment(s)

1) IZI Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ____

3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) [] Notice of Informal Patent Application

Paper No(s)/Mail Date 6/30/10. 6) D Other: ___
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20111123
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Application/Control Number: 12/826,768 Page 2
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DETAILED ACTION
Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

Claims 70,71, 73,74,75,76, 81,82, 83,85,86,87,88 and 89 are rejected under 35 U.S.C.
103(a) as being unpatentable over Bingler (US 6,668,911) in view of Hammam (US
2005/0052847). Bingler discloses (figures 1 and 3) a cooling system for a computer system
processing unit comprising an integrated element including a heat exchanging interface (2)
removably coupled to the reservoir, a reservoir (3), and a pump, wherein the reservoir is
configured to receive a cooling liquid from outside the reservoir through an inlet (5) and pass
the cooling liquid to the outside through an outlet (6), the reservoir including an upper and a
lower chamber, the upper chamber (upper chamber is the chamber that is above the impeller (7)
) and the lower chamber being vertically displaced chambers that are fluidly coupled together by
one or more passages that direct the cooling liquid there between. There are two interpretations
to read on the upper and lower chamber. The first interpretation is that the upper chamber being
the chamber located above the impeller (3) and one or more passages is the passage adjacent to
the impeller shown in figure 1. The second interpretation is that the upper chamber being the
chamber (5a) and one or more passages being the passages (7a and passage near 4 as shown in
figure 3). Bingler further discloses that a boundary wall of the lower chamber being formed by

the heat exchanging interface (2); the heat exchanging interface is adapted to provide thermal

Cooler Master Co., Ltd. Ex. 1002, Page 88 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



Application/Control Number: 12/826,768 Page 3
Art Unit: 3744

contact between the process unit and the cooling such that the heat is dissipated from the
processing unit to the cooling liquid as the cooling liquid passes through the lower chamber of
the reservoir; the pump is adapted to direct the cooling liquid through the upper chamber and the
lower chamber of the reservoir, the pump including a motor having a rotor, a stator and an
impeller having a plurality of blades, the impeller (7b) being positioned within the reservoir (3);
a heat radiator (101) spaced apart from the integrated element, the heat radiator being fluidly
coupled to the outlet and the inlet of the reservoir; the heat radiator (101) being configured to
circulate the cooling liquid there through and exhaust heat from the cooling liquid; and a fan
(109) configured to direct air through the heat radiator, the fan being driven by a motor (108)
separate from the motor (8) of the pump; the impeller (7) is positioned in the lower chamber of
the reservoir; the fan and the pump have two different motors (8,108) hence the speed of the fan
is configured to be varied independent of a speed of the impeller of the pump. Bingler further
discloses (figure 1) that the heat radiator and the integrated element are fluidly coupled together
by tubing such that the heat radiator can be positioned at a location away from the integrated
element when the heat exchanging interface is in thermal contact with the processing unit.
Bingler further discloses (figures 6¢,6d) that the pump is positioned in the upper chamber of the
reservoir. Bingler substantially discloses all of applicant’s claimed invention as discussed above
except for the limitation that the impeller includes curved blades. Hamman discloses (figure 6) a
liquid cooling system that has a plurality of curved blades (602) to enhance liquid movement
within the system. It would have been obvious to one having ordinary skill in the art at the time
the invention was made to use Hamman's teaching in Bingler’s device for a purpose of

enhancing the liquid movement within the system.
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Claims 72,77,78,80 and 84 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Bingler and Hamman as applied to claim 70 and 83 above, and further in view of Wu (US
2004/0052048). Bingler and Hamman substantially disclose all of applicant’s claimed invention
as discussed above except for the limitation that the lower chamber and the heat exchanging
interface exposed to the lower chamber including heat transfer enhance features and the motor of
the pump is a DC motor. Wu discloses (figure 1) that cooling system that has the heat transfer
interface (104) formed a boundary for a lower chamber of the reservoir, wherein the interface
and the lower chamber have channels (116) located within for a purpose of enhancing the heat
transfer performance of the cooling apparatus. It would have been obvious to one having
ordinary skill in the art at the time the invention was made to use Wu's teaching in the
combination device for a purpose of enhancing the heat transfer performance of the cooling
apparatus. Wu further discloses (paragraph 20 ) that the pump is a DC motor for a purpose of
driving the impeller to circulate fluid in the cooling system. It would have been obvious to one
having ordinary skill in the art at the time the invention was made to use a DC motor for a
purpose of driving the impeller to circulate fluid in the cooling system.

Claim 79 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bingler and
Hamman as applied to claim 70 above, and further in view of Scott (US 6,725,682). Bingler and
Hamman substantially discloses all of applicant’s claimed invention as discussed above except
for the limitation that the pump is AC motor. Scott discloses (figure 2A and column 12, lines 46-
60) a cooling system that use a 12 Volt AC motor pump for a purpose of circulating fluid within

the cooling system. It would have been obvious to one having ordinary skill in the art at the time
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the invention was made to use Scott’s teaching in the combination device of Bingler and
Hamman for a purpose of circulating fluid within the cooling system.
Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection
is appropriate where the conflicting claims are not identical, but at least one examined
application claim is not patentably distinct from the reference claim(s) because the examined
application claim is either anticipated by, or would have been obvious over, the reference
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting
ground provided the conflicting application or patent either is shown to be commonly owned
with this application, or claims an invention made as a result of activities undertaken within the

scope of a joint research agreement.
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Effective January 1, 1994, a registered attorney or agent of record may sign a terminal
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR
3.73(b).

Claims 70-79,81,82 are rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 1-4,6-7 and 9 of U.S. Patent No. 7,971,632 in view
of Hamman (US 20050052847). Claims 1-4,6-7 and 9 of the patent substantially discloses all of
applicant’s claimed invention except for the limitation that the impeller includes curved blades.
Hamman discloses (figure 6) a liquid cooling system that has a plurality of curved blades (602)
to enhance liquid movement within the system. It would have been obvious to one having
ordinary skill in the art at the time the invention was made to use Hamman's teaching in Patent’s
device for a purpose of enhancing the liquid movement within the system.

Claim 80 is rejected on the ground of nonstatutory obviousness-type double patenting as
being unpatentable over claim 1 of U.S. Patent No. 7,971,632 in view of Hamman (US
20050052847) and of Wu (US 2004/0052048). Claim 1 of the patent substantially disclose all
of applicant’s claimed invention as discussed above except for the limitation that the motor of
the pump is a DC motor. Wu discloses (paragraph 20 ) that the pump is a DC motor for a
purpose of driving the impeller to circulate fluid in the cooling system. It would have been
obvious to one having ordinary skill in the art at the time the invention was made to use a DC
motor in the patent claim for a purpose of driving the impeller to circulate fluid in the cooling
system.

Claims 83-86 are rejected on the ground of nonstatutory obviousness-type double

patenting as being unpatentable over claims 10-11 and 14 of U.S. Patent No. 7,971,632.
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Although the conflicting claims are not identical, they are not patentably distinct from each other
because the application claims 83-86 are merely broader than the patent claims. The difference
between the claims 83-86 of the application and claims 10-11 and 14 of the patent lies in the fact
that the patent claims 10-11 and 14 are in effect a “species” of the “generic” invention of claim
83-86. It has been held that the generic invention is “anticipated” by the species”. See In re
Goodman, 29 USPQ2d 2010 (Fed. Cir. 1993). Since claims 83-86 are anticipated by claims 10-
11 and 14 of the patent, they are not patentably distinct from claim 10-11 and 14.

Claims 86-89 are rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claims 15 and 19-20 of U.S. Patent No. 7,971,632 in view
of Wu (US 2004/0052048) and Hamman (US 2005/0052847). Claims 15 and 19-20 of the patent
substantially discloses all of applicant’s claimed invention except for the limitation that the heat
exchanging interface is removably coupled to the reservoir and the impeller having curved
plates. Wu discloses a cooling apparatus that has a heat exchange interface (114) is removably
attached to the reservoir for a purpose of forming a lower boundary with heat transfer enhancing
features for the reservoir. It would have been obvious to one having ordinary skill in the art at
the time the invention was made to use Wu’s teaching in the patent claim for a purpose of
forming a lower boundary with heat transfer enhancing features for the reservoir. Hamman
discloses (figure 6) a liquid cooling system that has a plurality of curved blades (602) to enhance
liquid movement within the system. It would have been obvious to one having ordinary skill in
the art at the time the invention was made to use Hamman's teaching in the Patent’s device for a
purpose of enhancing the liquid movement within the system.

Conclusion
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The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure.

Gektin et al. (US 6,945,315) discloses a heat sink with active liquid base.

Roy (US 6,408,937) discloses an active cold plate heat sink.

Batchelder (US 6,019,165) discloses a heat exchange apparatus.

Bingler (US 6,668,911) discloses a pump system for use in a heat exchange application.

Cheng et al. (US 2005/0183848A1) discloses a coolant tray of liquid based cooling
device.

Ito et al. (US 2004/0105232A1) discloses a cooling fluid pump.

Hill et al. (US 5,566,745) discloses a radiator system with control.

Doll (US 6,796,370) discloses a semiconductor circular and radial flow cooler.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to THO V. DUONG whose telephone number is (571)272-4793.
The examiner can normally be reached on M-F.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Tyler J. Cheryl can be reached on 571-272-4834. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/THO V DUONG/
Primary Examiner, Art Unit 3744
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PATENT
Customer No.: 58,982
Attorney Docket No.: 10494.0002-01000

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

André Sloth ERTIKSEN
Application No.: 12/826,768
Filed: June 30, 2010

For: COOLING SYSTEM FOR A
COMPUTER SYSTEM

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

Sir:

)
)
)
)
)
)
)
)
)
)
)
)
)

Group Art Unit: 3744

Examiner: DUONG, Tho V.

Confirmation No.: 3956

VIA EFS-WEB

SUPPLEMENTAL PRELIMINARY AMENDMENT

Prior to examination, please amend the above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims in this paper.

Remarks follow the amendments section of this paper.
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AMENDMENTS TO THE CLAIMS:

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

application:

1-69. (Canceled).

70. (New) A cooling system for a computer system processing unit, comprising:
an integrated element including a heat exchanging interface, a reservoir, and a pump,
wherein
the reservoir is configured to receive a cooling liquid from outside the reservoir
through an inlet and pass the cooling liquid to the outside through an outlet, the reservoir
including an upper chamber and a lower chamber, the upper chamber and the lower chamber
being vertically displaced chambers that are fluidly coupled together by one or more passages
that direct the cooling liquid therebetween, a boundary wall of the lower chamber being formed
by the heat exchanging interface;
the heat exchanging interface is adapted to provide thermal contact between the
processing unit and the cooling liquid such that heat is dissipated from the processing unit to the
cooling liquid as the cooling liquid passes through the lower chamber of the reservoir; and
the pump is adapted to direct the cooling liquid through the upper chamber and
the lower chamber of the reservoir, the pump including a motor having a rotor, a stator and an

impeller having a plurality of curved blades, the impeller being positioned within the reservoir;
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a heat radiator spaced apart from the integrated element, the heat radiator being fluidly
coupled to the outlet and the inlet of the reservoir, the heat radiator being configured to circulate
the cooling liquid therethrough and exhaust heat from the cooling liquid; and

a fan configured to direct air through the heat radiator, the fan being driven by a motor

separate from the motor of the pump.

71.  (New) The cooling system of claim 70, wherein the impeller is positioned in the

lower chamber of the reservoir.

72.  (New) The cooling system of claim 70, further including a plurality of channels in

the lower chamber of the reservoir.

73.  (New) The cooling system of claim 70, wherein the pump is positioned in the

upper chamber of the reservoir.

74.  (New) The cooling system of claim 70, wherein the cooling liquid is transferred
between the upper chamber and the lower chamber of the reservoir only through the one or more

passages that fluidly couple the upper chamber and the lower chamber.

75.  (New) The cooling system of claim 77, wherein the one or more passages

includes only two passages.
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76.  (New) The cooling system of claim 70, wherein the heat exchanging interface is

removably coupled to the reservoir.

77.  (New) The cooling system of claim 70, wherein a surface of the heat exchanging

interface exposed to the lower chamber includes features to enhance heat dissipation.

78.  (New) The cooling system of claim 70, wherein the lower chamber of the
reservoir includes one or more features that are configured to increase an amount of time the

cooling liquid takes to flow through the lower chamber.

79.  (New) The cooling system of claim 70, wherein the motor of the pump is an AC

motor.

80.  (New) The cooling system of claim 70, wherein the motor of the pump isa DC

motor,

81.  (New) The cooling system of claim 70, wherein a speed of the fan is configured to

be varied independent of a speed of the impeller of the pump.

82.  (New) The cooling system of claim 70, wherein the integrated element is separate
from the heat radiator and the integrated element and the heat radiator are fluidly coupled

together by tubing such that the heat radiator can be positioned at a location away from the
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integrated element when the heat exchanging interface is in thermal contact with the processing

unit.

83. (New) A cooling system for a computer system processing unit, comprising;:

a reservoir configured to be coupled to the processing unit, the reservoir being adapted to
pass a cooling liquid therethrough, wherein the reservoir includes an upper chamber and a lower
chamber, the upper chamber and the lower chamber being separate chambers containing cooling
liquid that are fluidly coupled together, the reservoir further including a heat exchanging
interface configured to be placed in thermal contact with the processing unit, the heat exchanging
interface being removably attached to the reservoir such that the heat exchanging interface forms
a boundary wall of the lower chamber of the reservoir;

a heat radiator fluidly coupled to the reservoir and configured to be positioned at a
location away from the reservoir when the reservoir is coupled to the processing unit;

a fan adapted to direct air to the heat radiator to dissipate heat from the cooling liquid to
surrounding atmosphere;

a pump configured to circulate the cooling liquid between the reservoir and the heat
radiator, the pump including a motor having a rotor, a stator, and an impeller having curved
blades, the impeller being mechanically coupled to the rotor and at least partially submerged in
the cooling liquid in the reservoir, wherein a speed of the impeller is configured to be varied

independent of the speed of the fan.
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84. (New) The cooling system of claim 83, wherein the lower chamber of the
reservoir includes one or more features that are configured to increase an amount of time the

cooling liquid takes to flow through the lower chamber.

85.  (New) The cooling system of claim 83, wherein at least one of a location of the
pump or a configuration of the reservoir is selected to create a turbulence of cooling liquid flow

proximate the heat exchanging interface.

86.  (New) A method of operating a liquid cooling system for an electronic component
of a computer system, comprising:

thermally coupling a heat exchanging interface of a reservoir with the electronic
component, the reservoir including an upper chamber and a lower chamber, the upper chamber
and the lower chamber being separate chambers that are vertically spaced apart and fluidly
coupled together by one or more passageways, the heat exchanging interface being removably
coupled to the reservoir such that an inside surface of the heat exchanging interface is exposed to
the lower chamber of the reservoir;

positioning a heat radiator at a location away from the reservoir, the heat radiator and the
reservoir being fluidly coupled together; and

activating a pump to a circulate a cooling liquid through the reservoir and the heat
radiator, the pump including a motor and an impeller having curved blades, the impeller being

positioned in the reservoir.
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87.  (New) The method of claim 86, wherein activating the pump includes circulating

the cooling liquid between the upper and the lower chambers of the reservoir.

88. (New) The method of claim 87, wherein circulating the cooling liquid between
the upper and the lower chambers includes passing the cooling liquid from the upper chamber to

the lower chamber through a single passageway of the one or more passageways.

89. (New) The method of claim 86, further including activating a fan to direct air to
the heat radiator to dissipate heat from the cooling liquid to surrounding atmosphere, wherein the

fan is controlled by a motor separate from the motor of the pump.
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Attorney Docket No.: 10494.0002-01000

REMARKS
Prior to the examination of the above-cited application, please enter this Supplemental
Preliminary Amendment, which supplements all previously filed Preliminary Amendments. No
new matter has been added by this Supplemental Preliminary Amendment.
Please grant any extensions of time required to enter this response and charge any

additional required fees to our Deposit Account 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

k@R
W~
By: AR

Biju [. Chandran
Reg. No. 63,684
Phone No. 202.408.4230

Dated: November 18,2011
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Commissioner for Patents
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Sir:
SUPPLEMENTAL PRELIMINARY AMENDMENT

Please amend the above-identified patent application as follows:
Amendments to the Specification are included in this paper.

Remarks follow the amendments sections of this paper.
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AMENDMENTS TO THE SPECIFICATION:

Please replace the first paragraph of this application, appearing on page 1, line 2,

(after the title), by inserting the following new paragraph:

--This is a divisional of Application No. 10/578,578, filed May 5, 2006 (currently
pending), that is a national phase of PCT/DK2004/000775, filed November 8, 2004, that
claims priority to 60/517,924, filed November 7, 2003, which are incorporated herein by

reference.--
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REMARKS

By this Supplemental Preliminary Amendment, the Specification has been
amended to insert the required reference to the prior parent applications, for which
benefit is claimed, of this new divisional application.

Applicants respectfully request févorable consideration and timely allowance of
this application.

Please grant any extensions of time required to enter this paper and charge any
additional required fees to Deposit Account 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Dated: October 27, 2010 By: -

Biju I. Chandran
Reg. No. 63,684
(202) 408-4000

Cooler Master Co., Ltd. Ex. 1002, Page 116 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



Electronic Acknowledgement Receipt

EFS ID: 8713859
Application Number: 12826768
International Application Number:
Confirmation Number: 3956

Title of Invention:

COOLING SYSTEM FOR A COMPUTER SYSTEM

First Named Inventor/Applicant Name:

André Sloth Eriksen

Customer Number:

22852

Filer:

Eric Paul Raciti/Roxana Neustel

Filer Authorized By:

Eric Paul Raciti

Attorney Docket Number:

10494.0002-01000

Receipt Date: 27-0CT-2010
Filing Date: 30-JUN-2010
Time Stamp: 15:21:50

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

Supplemental_Preliminary_Am

50721
yes 3

endment.pdf
3f0beeb03aea37d4242b26aa6d46907a60f|
8c1d9

Cooler Master Co., Ltd. Ex. 1002, Page 117 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



Multipart Description/PDF files in .zip description
Document Description Start End

Preliminary Amendment 1 1

Specification 2 2

Applicant Arguments/Remarks Made in an Amendment 3 3

Warnings:
Information:
Total Files Size (in bytes){ 50721

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

New Applications Under 35 U.S.C. 111

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

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Cooler Master Co., Ltd. Ex. 1002, Page 118 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



UNITED STATES PATENT AND TRADEMARK OFFICE

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

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPLO.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
12/826,768 06/30/2010 3744 1090 10494.0002-01000 18 2
CONFIRMATION NO. 3956
22852 UPDATED FILING RECEIPT

FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER

LLP LR R

901 NEW YORK AVENUE, NW 0043577
WASHINGTON, DC 20001-4413

Date Mailed: 09/24/2010

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
André Sloth Eriksen, Aalborg, DENMARK;
Assignment For Published Patent Application
Asetek A/S
Power of Attorney: The patent practitioners associated with Customer Number 22852

Domestic Priority data as claimed by applicant
This application is a DIV of 10/578,578 05/05/2006
which is a 371 of PCT/DK04/00775 11/08/2004
which claims benefit of 60/517,924 11/07/2003

Foreign Applications

If Required, Foreign Filing License Granted: 07/09/2010

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/826,768

Projected Publication Date: 12/30/2010
Non-Publication Request: No

Early Publication Request: No

page 1 of 3

Cooler Master Co., Ltd. Ex. 1002, Page 119 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



Title

COOLING SYSTEM FOR A COMPUTER SYSTEM
Preliminary Class

062

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http//www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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Attorney Docket No. 10494.0002-01000

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of:

André Sloth ERIKSEN
Group Art Unit: 3744

Application No.: 12/826,768
Examiner: Not yet assigned

Filed: June 30, 2010

For: COOLING SYSTEMFOR A Confirmation No.: 3956

COMPUTER SYSTEM
VIA EFS-WEB

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

RESPONSE TO NOTICE TO FILE CORRECTED
APPLICATION PAPERS AND SUBMISSION OF REPLACEMENT DRAWINGS

In response to the Notice to File Corrected Application Papers dated
July 14, 2010, Applicant submits a Substitute Specification, accompanied by a copy with
markings, and Replacement Drawings (Figs. 1-16) in compliance with 37 CFR § 1.52,
1.121(b)(3), and 1.125. The Substitute Specification and the Replacement Drawings

contain no new matter.
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Application No. 12/826,768
Attorney Docket No. 10494.0002-01000

Please associate the enclosed Substitute Specification and Replacement

Drawings with the application, grant any additional extensions to time required to enter

this response, and charge any additional required fees to Deposit Account No. 06-0916.

Dated: September 10, 2010

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Biju I. Chandran
Reg. No. 63,684

By:
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COOLING SYSTEM FOR A COMPUTER SYSTEM

This is a divisional of Application No. 10/578.578, filed May 5, 2006 (currently pending),

which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a cooling system for a central processing unit (CPU) or
other processing unit of a computer system. More specifically, the invention relates to a

liquid-cooling system for a mainstream computer system such as a PC.

During operation of a computer, the heat created inside the CPU or other processing
unit must be carried away fast and efficiently, keeping the temperature within the design
range specified by the manufacturer. As an example of cooling systems, various CPU
cooling methods exist and the most used CPU cooling method to date has been an air-
cooling arrangement, wherein a heat sink in thermal contact with the CPU transports the
heat away from the CPU and as an option a fan mounted on top of the heat sink
functions as an air fan for removing the heat from the heat sink by blowing air through
segments of the heat sink. This air-cooling arrangement is sufficient as long as the heat
produced by the CPU is kept at today’s level, however it becomes less useful in future
cooling arrangements when considering the development of CPUs since the speed of a
CPU is said to double perhaps every 18 months, thus increasing the heat production

accordingly.

Another design used today is a CPU cooling arrangement where cooling liquid is used

to cool the CPU by circulating a cooling liquid inside a closed system by means of a
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pumping unit, and where the closed system also comprises a heat exchanger past

which the cooling liquid is circulated.

A liquid-cooling arrangement is more efficient than an air-cooling arrangement and
tends to lower the noise level of the cooling arrangement in general. However, the
liquid-cooling design consists of many components, which increases the total
installation time, thus making it less desirable as a mainstream solution. With a trend of
producing smaller and more compact PCs for the end-users, the greater amount of
components in a typical liquid-cooling arrangement is also undesirable. Furthermore,
the many components having to be coupled together incurs a risk of leakage of cooling

liquid from the system.

SUMMARY OF INVENTION

It may be one object of the invention to provide a small and compact liquid-cooling
solution, which is more efficient than existing air-cooling arrangements and which can
be produced at a low cost enabling high production volumes. It may be another object
to create a liquid-cooling arrangement, which is easy-to-use and implement, and which
requires a low level of maintenance or no maintenance at all. It may be still another
object of the present invention to create a liquid-cooling arrangement, which can be

used with existing CPU types, and which can be used in existing computer systems.

This object may be obtained by a cooling system for a computer system, said computer
system comprising:

- at least one unit such as a central processing unit (CPU) generating thermal energy
and said cooling system intended for cooling the at least one processing unit,

2
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- areservoir having an amount of cooling liquid, said cooling liquid intended for
accumulating and transferring of thermal energy dissipated from the processing unit to
the cooling liquid,

- a heat exchanging interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,

- a pump being provided as part of an integrate element, said integrate element
comprising the heat exchanging interface, the reservoir and the pump,

- said pump intended for pumping the cooling liquid into the reservoir, through the
reservoir and from the reservoir to a heat radiating means,

- said heat radiating means intended for radiating thermal energy from the cooling

liquid, dissipated to the cooling liquid, to surroundings of the heat radiating means.

By providing an integrate element, it is possible to limit the number of separate
elements of the system. However, there is actually no need for limiting the number of
elements, because often there is enough space within a cabinet of a computer system
to encompass the different individual elements of the cooling system. Thus, it is

surprisingly that, at all, any attempt is conducted of integrating some of the elements.

In preferred embodiments according to this aspect of the invention, the pump is placed
inside the reservoir with at least an inlet or an outlet leading to the liquid in the reservoir.
In an alternative embodiment the pump is placed outside the reservoir in the immediate
vicinity of the reservoir and wherein at least an inlet or an outlet is leading directly to the
liquid in the reservoir. By placing the pump inside the reservoir or in the immediate

vicinity outside the reservoir, the integrity of the combined reservoir, heat exchanger
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and pump is obtained, so that the element is easy to employ in new and existing

computer systems, especially mainstream computer systems.

The object may also be obtained by a cooling system for a computer system, said
computer system comprising:

- at least one unit such as a central processing unit (CPU) generating thermal energy
and said cooling system intended for cooling the at least one processing unit,

- areservoir having an amount of cooling liquid, said cooling liquid intended for
accumulating and transferring of thermal energy dissipated from the processing unit to
the cooling liquid,

- a heat exchanging interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,
- a pump intended for pumping the cooling liquid into the reservoir, through the
reservoir and from the reservoir to a heat radiating means,

- said cooling system being intended for thermal contact with the processing unit by
means of existing fastening means associated with the processing unit, and

- said heat radiating means intended for radiating from the cooling liquid thermal

energy, dissipated to the cooling liquid, to surroundings of the heat radiating means.

The use of existing fastening means has the advantage that fitting of the cooling system
is fast and easy. However, once again there is no problem for the person skilled in the
art to adopt specially adapted mounting means for any element of the cooling system,
because there are numerous possibilities in existing cabinets of computer systems for

mounting any kind of any number of elements, also elements of a cooling system.
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In preferred embodiments according to this aspect of the invention, the existing
fastening means are means intended for attaching a heat sink to the processing unit, or
the existing fastening means are means intended for attaching a cooling fan to the
processing unit, or the existing fastening means are means intended for attaching a
heat sink together with a cooling fan to the processing unit. Existing fastening means of
the kind mentioned is commonly used for air cooling of CPUs of computer systems,
however, air cooling arrangements being much less complex than liquid cooling
systems. Nevertheless, it has ingeniously been possible to develop a complex and
effective liquid cooling system capable of utilising such existing fastening means for

simple and less effective air cooling arrangements.

According to an aspect of the invention, the pump is selected from the following types:
Bellows pump, centrifugal pump, diaphragm pump, drum pump, flexible liner pump,
flexible impeller pump, gear pump, peristaltic tubing pump, piston pump, processing
cavity pump, pressure washer pump, rotary lobe pump, rotary vane pump and electro-
kinetic pump. By adopting one or more of the solution of the present invention, a wide

variety of pumps may be used without departing from the scope of the invention.

According to another aspect of the invention, driving means for driving the pump is
selected among the following driving means: electrically operated rotary motor, piezo-
electrically operated motor, permanent magnet operated motor, fluid-operated motor,
capacitor-operated motor. As is the case when selecting the pump to pump the liquid,
by adopting one or more of the solution of the present invention, a wide variety of

pumps may be used without departing from the scope of the invention.
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The object may also be obtained by a cooling system for a computer system, said
computer system comprising:

- at least one unit such as a central processing unit (CPU) generating thermal energy
and said cooling system intended for cooling the at least one processing unit,

- areservoir having an amount of cooling liquid, said cooling liquid intended for
accumulating and transferring of thermal energy dissipated from the processing unit to
the cooling liquid,

- a heat exchanging interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,

- a pump intended for pumping the cooling liquid into the reservoir, through the
reservoir and from the reservoir to a heat radiating means, and

- said cooling system further comprising a pump wherein the pump is driven by an AC
electrical motor by a DC electrical power supply of the computer system,

- where at least part of the electrical power from said power supply is intended for being

converted to AC being supplied to the electrical motor.

It may be advantageous to use an AC motor, such as a 12V AC motor, for driving the
pump in order to obtain a stabile unit perhaps having to operate 24 hours a day, 365
days a year. However, the person skilled in the art will find it unnecessary to adopt as
example a 12V motor because high voltage such as 220V or 110V is readily accessible
as this is the electrical voltage used to power the voltage supply of the computer system
itself. Although choosing to use a 12V motor for the pump, it has never been and will

never be the choice of the person skilled in the art to use an AC motor. The voltage
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supplied by the voltage supply of the computer system itself is DC, thus this will be the

type of voltage chosen by the skilled person.

In preferred embodiments according to any aspect of the invention, an electrical motor
is intended both for driving the pump for pumping the liquid and for driving the a fan for
establishing a flow of air in the vicinity of the reservoir, or an electrical motor is intended
both for driving the pump for pumping the liquid and for driving the a fan for establishing
a flow of air in the vicinity of the heat radiating means, or an electrical motor is intended
both for driving the pump for pumping the liquid, and for driving the a fan for establishing
a flow of air in the vicinity of the reservoir, and for driving the a fan for establishing a

flow of air in the vicinity of the heat radiating means.

By utilising a single electrical motor for driving more than one element of the cooling
system according to any of the aspects of the invention, the lesser complexity and the

reliability of the cooling system will be further enhanced.

The heat exchanging interface may be an element being separate from the reservoir,
and where the heat exchanging interface is secured to the reservoir in a manner so that
the heat exchanging interface constitutes part of the reservoir when being secured to
the reservoir. Alternatively, the heat exchanging interface constitutes an integrate
surface of the reservoir, and where the heat exchanging surface extends along an area
of the surface of the reservoir, said area of surface being intended for facing the
processing unit and said area of surface being intended for the close thermal contact
with the processing unit. Even alternatively, the heat exchanging interface is constitutes

by a free surface of the processing unit, and where the free surface is capable of
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establishing heat dissipation between the processing unit and the cooling liquid through
an aperture provided in the reservoir, and where the aperture extends along an area of

the surface of the reservoir, said surface being intended for facing the processing unit.

The object may also be obtained by a cooling system for a computer system, said
computer system comprising:

- at least one unit such as a central processing unit (CPU) generating thermal energy
and said cooling system intended for cooling the at least one processing unit comprising
- areservoir having an amount of cooling liquid, said cooling liquid intended for
accumulating and transferring of thermal energy dissipated from the processing unit to
the cooling liquid,

- a heat exchanging interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,

- a pumping means being intended for pumping the cooling liquid into the reservaoir,
through the reservoir and from the reservoir to a heat radiating means,

- said heat radiating means intended for radiating thermal energy from the cooling
liquid, dissipated to the cooling liquid, to surroundings of the heat radiating means,

- said heat exchanging interface constituting a heat exchanging surface being
manufactured from a material suitable for heat conducting, and

- with a first side of the heat exchanging surface facing the central processing unit
being substantially plane and

- with a second side of the heat exchanging surface facing the cooling liquid being

substantially plane and
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- said reservoir being manufactured from plastic, and channels or segments being
provided in the reservoir for establishing a certain flow-path for the cooling liquid

through the reservoir.

Providing a plane heat exchanging surface, both the first, inner side and on the second,
outer side, results in the costs for manufacturing the heat exchanging surface is
reduced to an absolute minimum. However, a plane first, inner surface may also result
in the cooling liquid passing the heat exchanging surface too fast. This may be
remedied by providing grooves along the inner surface, thereby providing a flow path in
the heat exchanging surface. This however results in the costs for manufacturing the

heat exchanging surface increasing.

The solution to this problem according to the invention has been dealt with by providing
channels or segments in the reservoir housing in stead. The reservoir housing may be
manufactured by injection moulding or by casting, depending on the material which the
reservoir housing is made from. Proving channels or segments during moulding or

casting of the reservoir housing is much more cost-effective than milling grooves along

the inner surface of the heat exchanging surface.

The object may also be obtained by a cooling system for a computer system, said
computer system comprising:

- at least one unit such as a central processing unit (CPU) generating thermal energy
and said cooling system intended for cooling the at least one processing unit comprising
- at least one liquid reservoir mainly for dissipating or radiating heat, said heat being

accumulated and transferred by said cooling liquid,
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- said cooling system being adapted such as to provide transfer of said heat from a
heat dissipating surface to a heat radiating surface where

- said at least one liquid reservoir being provided with one aperture intended for being
closed by placing said aperture covering part of, alternatively covering the whole of, the
at least one processing unit in such a way that a free surface of the processing unit is in
direct heat exchanging contact with an interior of the reservoir, and thus in direct heat

exchanging contact with the cooling liquid in the reservoir, through the aperture.

Heat dissipation from the processing unit to the cooling liquid must be very efficient to
ensure proper cooling of the processing unit, Especially in the case, where the
processing unit is a CPU, the surface for heat dissipation is limited by the surface area
of the CPU. This may be remedied by utilising a heat exchanging surface being made
of a material having a high thermal conductivity such as copper or aluminium and

ensuring a proper thermal bondage between the heat exchanging surface and the CPU.

However, in a possible embodiment according to the features in the above paragraph,
the heat dissipation takes place directly between the processing unit and the cooling
liquid by providing an aperture in the reservoir housing, said aperture being adapted for
taking up a free surface of the processing unit. Thereby, the free surface of the
processing unit extends into the reservoir or constitutes a part of the boundaries of the
reservoir, and the cooling liquid has direct access to the free surface of the processing

unit.

According to one aspect of the invention, a method is envisaged, said method of cooling

a computer system comprising at least one unit such as a central processing unit (CPU)
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generating thermal energy and said method utilising a cooling system for cooling the at
least one processing unit and, said cooling system comprising a reservoir, at least one
heat exchanging interface, an air blowing fan, a pumping means, said method of cooling
comprising the steps of

- applying one of the following possibilities of how to operate the computer system:
establishing, or defining, or selecting an operative status of the computer system

- controlling the operation of at least one of the following means of the computer
system; the pumping means and the air blowing fan in response to at least one of the
following parameters; a surface temperature of the heat generating processing unit, an
internal temperature of the heat generating processing unit, or a processing load of the
CPU and

- in accordance with the operative status being established, defined or selected,
controlling the operation of the computer system in order to achieve at least one of the
following conditions; a certain cooling performance of the cooling system, a certain

electrical consumption of the cooling system, a certain noise level of the cooling system.

Applying the above method ensures an operation of the computer system being in
accordance with selected properties during the use of the computer system. For some
applications, the cooling performance is vital such as may be the case when working
with image files or when downloading large files from a network during which the
processing units is highly loaded and thus generating much heat. For other
applications, the electrical power consumption is more vital such as may be the case

when utilising domestic computer systems or in large office building in environments
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where the electrical grid may be weak such as in third countries. In still other
applications, the noise generated by the cooling system is to be reduced to a certain
level, which may be the case in office buildings with white collar people working alone,
or at home, if the domestic computer perhaps is situated in the living room, or at any

other location where other exterior considerations have to be dealt with.

According to another aspect of the invention, a method is envisaged, said method being
employed with cooling system further comprising a pumping means with an impeller for
pumping the cooling liquid through a pumping housing, said pumping means being
driven by an AC electrical motor with a stator and a rotor, and said pumping means
being provided with a means for sensing a position of the rotor, and wherein the method
comprises the following steps:

- initially establishing a preferred rotational direction of the rotor of the electrical motor

- before start of the electrical motor, sensing the angular position of the rotor

- during start, applying an electrical AC voltage to the electrical motor and selecting the
signal value, positive or negative, of the AC voltage at start of the electrical motor

- said selection being made according to the preferred rotational direction, and

- said application of the AC voltage being performed by the computer system for
applying the AC voltage from the electrical power supply of the computer system during
conversions of the electrical DC voltage of the power supply to AC voltage for the

electrical motor.

Adopting the above method according to the invention ensures the most efficient

circulation of cooling liquid in the cooling system and at the same time ensures the

12

Cooler Master Co., Ltd. Ex. 1002, Page 135 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



lowest possible energy consumption of the electrical motor driving the impeller. The
efficient circulation of the cooling liquid is obtained by means of an impeller being
designed for rotation in one rotational direction only, thus optimising the impeller design
with regard to the only one rotational direction as opposed to both rotational directions.
The low energy consumption is achieved because of the impeller design being
optimised, thus limiting the necessary rotational speed of the impeller for obtaining e
certain amount of flow of the cooling liquid through the cooling system. A bonus effect
of the lowest possible energy consumption being obtained is the lowest possible noise
level of the pump also being obtained. The noise level of the pump is amongst other
parameters also dependent on the design and the rotational speed of the impeller.
Thus, an optimised impeller design and impeller speed will reduce the noise level to the

lowest possible in consideration of ensuring a certain cooling capacity.

BRIEF DESCRIPTION OF THE FIGURES

The invention will hereafter be described with reference to the drawings, where

Fig. 1 shows an embodiment of the prior art. The figure shows the typical components
in an air-cooling type CPU cooling arrangement.

Fig. 2 shows an embodiment of the prior art. The figure shows the parts of the typical
air-cooling type CPU cooling arrangement of figure 1 when assembled.

Fig. 3 shows an embodiment of the prior art. The figure shows the typical components
in a liquid-cooling type CPU cooling arrangement.

Fig. 4 is an exploded view of the invention and the surrounding elements.

Fig. 5 shows the parts shown in the previous figure when assembled and attached to
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the motherboard of a computer system.

Fig. 6 is an exploded view of the reservoir from the previous figures 4 and 5 seen from
the opposite site and also showing the pump.

Fig. 7 is a cut-out view into the reservoir housing the pump and an inlet and an outlet
extending out of the reservoir.

Fig. 8 is a view of the cooling system showing the reservoir connected to the heat
radiator.

Fig. 9-10 are perspective views of a possible embodiment of reservoir housing providing
direct contact between a CPU and a cooling liquid in a reservoir.

Fig. 11-13 are perspective views of a possible embodiment of heat sink and a reservoir
housing constituting an integrated unit.

Fig. 14 is a perspective view of the embodiment shown in fig. 9-10 and the embodiment
shown in fig. 11-13 all together constituting an integrated unit.

Fig. 15-16 are perspective view of a preferred embodiment of a reservoir and a pump

and a heat exchanging surface constituting an integrated unit.

DETAILED DESCRIPTION OF THE INVENTION

Fig. 1 is an exploded view of an embodiment of prior art cooling apparatus for a
computer system. The figure shows the typical components in an air-cooling type CPU
cooling arrangement. The figure shows a prior art heat sink 4 intended for air cooling
and provided with segments intersected by interstices, a prior art air fan 5 which is to be

mounted on top of the heat sink by use of fastening means 3 and 6.
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The fastening means comprises a frame 3 provided with holes intended for bolts,
screws, rivets or other suitable fastening means (not shown) for thereby attaching the
frame to a motherboard 2 of a CPU 1 or onto another processing unit of the computer
system. The frame 3 is also provided with mortises provided in perpendicular extending
studs in each corner of the frame, said mortises intended for taking up tenons of a
couple of braces. The braces 6 are intended for enclosing the heat sink 4 and the air
fan 5 so that the air fan and the heat sink thereby is secured to the frame. Using proper
retention mechanisms, when the frame is attached to the motherboard of the CPU of
other processing unit, and when the tenons of the braces are inserted into the mortises
of the frame, the air fan and heat exchanger is pressed towards the CPU by using a

force perpendicular to the CPU surface, said force being provided by lever arms.

Fig. 2 shows the parts of the typical air-cooling type CPU cooling arrangement of figure
1, when assembled. The parts are attached to each other and will be mounted on top of

a CPU on a motherboard (not shown) of a computer system.

Fig. 3 shows another embodiment of a prior art cooling system. The figure shows the
typical components in a liquid-cooling type CPU cooling arrangement. The figure shows
a prior art heat exchanger 7, which is in connection with a prior art liquid reservoir 8, a
prior art liquid pump 9 and a heat radiator 11 and an air fan 10 provided together with
the heat radiator. The prior art heat exchanger 7, which can be mounted on a CPU (not
shown) is connected to a radiator and reservoir, respectively. The reservoir serves as a
storage unit for excess liquid not capable of being contained in the remaining
components. The reservoir is also intended as a means for venting the system of any

air entrapped in the system and as a means for filling the system with liquid. The heat
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radiator 11 serves as a means for removing the heat from the liquid by means of the air
fan 10 blowing air through the heat radiator. All the components are in connection with

each other via tubes for conducting the liquid serving as the cooling medium.

Fig. 4 is an exploded view of a cooling system according to an embodiment of the
invention. Also elements not being part of the cooling system as such are shown. The
figure shows a central processing unit CPU 1 mounted on a motherboard of a computer
system 2. The figure also shows a part of the existing fastening means, i.e. amongst
others the frame 3 with mortises provided in the perpendicular extending studs in each
comer of the frame. The existing fastening means, i.e. the frame 3 and the braces 6,
will during use be attached to the motherboard 2 by means of bolts, screws, rivets or
other suitable fastening means extending through the four holes provided in each corner
of the frame and extending through corresponding holes in the motherboard of the CPU.
The frame 3 will still provide an opening for the CPU to enable the CPU to extend

through the frame.

The heat exchanging interface 4 is a separate element and is made of a heat
conducting material having a relative high heat thermal conductivity such as copper or
aluminium, and which will be in thermal contact with the CPU 1, when the cooling
system is fastened to the motherboard 2 of the CPU. The heat exchanging surface
constitutes part of a liquid reservoir housing 14, thus the heat exchanger 4 constitutes
the part of the liquid reservoir housing facing the CPU. The reservoir may as example
be made of plastic or of metal. The reservoir or any other parts of the cooling system,
which are possibly manufactured from a plastic material may be “metallised” in order to

minimise liquid diffusion or evaporation of the liquid. The metal may be provided as a
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thin layer of metal coating provided on either or on both of the internal side or the

external side of the plastic part.

If the reservoir is made of metal or any other material having a relative high heat
conductivity compared to as example plastic, the heat exchanging interface as a
separate element may be excluded because the reservoir itself may constitute a heat
exchanger over an area, wherein the reservoir is in thermal contact with the processing
unit. Alternatively to having the heat exchanging interface constitute part of the liquid
reservoir housing, the liquid reservoir housing may be tightly attached to the heat
exchanging interface by means of screws, glue, soldering, brazing or the like means for
securing the heat exchanging interface to the housing and vice versa, perhaps with a

sealant 5 provided between the housing and the heat exchanging interface.

Alternatively to providing a heat exchanging interface integrate with the reservoir
containing the cooling liquid, it will be possible to exclude the heat exchanger and
providing another means for dissipating heat from the processing unit to the cooling
liquid in the reservoir, The other means will be a hole provided in the reservoir, said hole
intended for being directed towards the processing unit. Boundaries of the hole will be
sealed towards boundaries of the processing unit or will be sealed on top of the
processing unit for thereby preventing cooling liquid from the reservoir from leaking.
The only prerequisite to the sealing is that a liquid-tight connection is provided between
boundaries of the hole and the processing unit or surrounding of the processing unit,

such as a carrier card of the processing unit.
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By excluding the heat exchanger, a more effective heat dissipation will be provided from
the processing unit and to the cooling liquid of the reservoir, because the intermediate
element of a heat exchanger is eliminated. The only obstacle in this sense is the
provision of a sealing being fluid-tight in so that the cooling liquid in the reservoir is

prevented from leaking.

The heat exchanging surface 4 is normally a copper plate. When excluding the heat
exchanging surface 4, which may be a possibility not only for the embodiments shown

in fig. 4, but for all the embodiments of the invention, it may be necessary to provide the
CPU with a resistant surface that will prevent evaporation of the cooling liquid and/or
any damaging effect that the cooling liquid may pose to the CPU. A resistant surface
may be provided the CPU from the CPU producer or it may be applied afterwards. A
resistant surface to be applied afterwards may e.g. be a layer, such as an adhesive tape
provided on the CPU. The adhesive tape may be made with a thin metal layer e.g. in
order to prevent evaporation of the cooling liquid and/or any degeneration of the CPU

itself.

Within the liquid reservoir, a liquid pump (not shown) is placed for pumping a cooling
liquid from an inlet tube 15 connection being attached to the housing of the reservoir
through the reservoir and past the heat exchanger in thermal contact with the CPU to an
outlet tube connection 16 also being attached to the reservoir housing. The existing
fastening means comprising braces 6 with four tenons and the frame 3 with four
corresponding mortises will fasten the reservoir and the heat exchanger to the
motherboard of the CPU. When fastening the two parts of the existing fastening means

to each other the fastening will by means of the lever arms 18 create a force to assure

18

Cooler Master Co., Ltd. Ex. 1002, Page 141 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



thermal contact between the CPU 1 mounted on the motherboard and the heat

exchanger 4 being provided facing the CPU.

The cooling liquid of the cooling system may be any type of cooling liquid such as water,
water with additives such as anti-fungicide, water with additives for improving heat
conducting or other special compositions of cooling liquids such as electrically non-

conductive liquids or liquids with lubricant additives or anti-corrosive additives.

Fig. 5 shows the parts shown in fig. 4 when assembled and attached to the
motherboard of a CPU of a computer system 2. The heat exchanger and the CPU is in
close thermal contact with each other. The heat exchanger and the remainder of the
reservoir 14 is fastened to the motherboard 2 by means of the existing fastening means
being secured to the motherboard of the CPU and by means of the force established by
the lever arms 18 of the existing fastening means. The tube inlet connection 15 and the
tube outlet connection 16 are situated so as to enable connection of tubes to the

connections.

Fig. 6 is an exploded view of the reservoir shown in previous fig. 4 and fig. 5 and seen
from the opposite site and also showing the pump 21 being situated inside the reservoir.
Eight screws 22 are provided for attaching the heat exchanging surface 4 to the
remainder of the reservoir. The heat exchanging surface is preferably made from a
copper plate having a plane outer surface as shown in the figure, said outer surface
being intended for abutting the free surface of the heat generating component such as
the CPU (see fig. 4). However, also the inner surface (not shown, see fig. 7) facing the

reservoir is plane. Accordingly, the copper plate need no machining other than the
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shaping of the outer boundaries into the octagonal shape used in the embodiment
shown and drilling of holes for insertion of the bolts. No milling of the inner and/or the

outer surface need be provided.

A sealant in form of a gasket 13 is used for the connection between the reservoir 14 and
the heat exchanging surface forming a liquid tight connection. The pump is intended for
being placed within the reservoir. The pump has a pump inlet 20 through which the
cooling liquid flows from the reservoir and into the pump, and the pump has a pump
outlet 19 through which the cooling liquid is pumped from the pump and to the outlet
connection. The figure also shows a lid 17 for the reservoir. The non-smooth inner
walls of the reservoir and the fact that the pump is situated inside the reservoir will

provide a swirling of the cooling liquid inside the reservoir.

However, apart from the non-smooth walls of the reservoir and the pump being situated
inside the reservoir, the reservoir may be provided with channels or segments for
establishing a certain flow-path for the cooling liquid through the reservoir (see fig 9-10
and fig 15). Channel or segments are especially needed when the inner surface of the
heat exchanging surface is plane and/or when the inner walls of the reservoir are
smooth and/or if the pump is not situated inside the reservoir. In either of the
circumstances mentioned, the flow of the cooling liquid inside the reservoir may result in
the cooling liquid passing the reservoir too quickly and not being resident in the
reservoir for a sufficient amount of time to take up a sufficient amount of heat from the
heat exchanging surface. By providing channels or segments inside the reservoir, a
flow will be provided forcing the cooling liquid to pass the heat exchanging surface , and

the amount of time increased of the cooling liquid being resident inside the reservoir,
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thus enhancing heat dissipation. If channels or segments are to be provided inside the
reservoir, the shape and of the channels and segments may be decisive of whether the
reservoir is to be made of plastic, perhaps by injection moulding, or is to be made of

metal such as aluminium, perhaps by die casting.

The cooling liquid enters the reservoir through the tube inlet connection 15 and enters
the pump inlet 20, and is pumped out of the pump outlet 19 connected to the outlet
connection 16. The connection between the reservoir and the inlet tube connection and
the outlet tube connection, respectively, are made liquid tight. The pump may not only
be a self-contained pumping device, but may be made integrated into the reservoir, thus
making the reservoir and a pumping device one single integrated component. This
single integrated element of the reservoir and the pumping device may also be
integrated, thus making the reservoir, the pumping device and the heat exchanging
surface one single integrated unit. This may as example be possible if the reservoir is
made of a metal such as aluminium. Thus, the choice of material provides the
possibility of constituting both the reservoir and a heat exchanging surface having a
relatively high heat conductivity, and possibly also renders the possibility of providing
bearings and the like constructional elements for a motor and a pumping wheel being

part of the pumping device.

In an alternative embodiment, the pump is placed in immediate vicinity of the reservoir,
however outside the reservoir. By placing the pump outside, but in immediate vicinity of
the reservoir, still an integrate element may be obtained, The pump or the inlet or the
outlet is preferably positioned so as to obtain a turbulence of flow in the immediate

vicinity of the heat exchanging interface, thereby promoting increased heat dissipation
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between the heat exchanging interface end the cooling liquid. even in the alternative, a
pumping member such as an impeller (see fig. 15-16) may be provided in the immediate
vicinity of the heat exchanging surface. The pumping member itself normally introduces
a turbulence of flow, and thereby the increased heat dissipation is promoted irrespective
of the position of the pump itself, or the position of the inlet or of the outlet to the

reservoir or to the pump.

The pump may be driven by an AC or a DC electrical motor. When driven by an AC
electrical motor, although being technically and electrically unnecessary in a computer
system, this may be accomplished by converting part of the DC electrical power of the
power supply of the computer system to AC electrical power for the pump. The pump
may be driven by an electrical motor at any voltage common in public electrical
networks such as 110V or 220V. However, in the embodiment shown, the pump is

driven by a 12V AC electrical motor.

Control of the pump in case the pump is driven by an AC electrical motor, preferably
takes place by means of the operative system or an alike means of the computer
system itself, and where the computer system comprises means for measuring the CPU
load and/or the CPU temperature. Using the measurement performed by the operative
system or alike system of the computer system eliminates the need for special means
for operating the pump. Communication between the operative system or alike system
and a processor for operating the pump may take place along already established
communication links in the computer system such as a USB-link. Thereby, a real-time
communication between the cooling system and the operative system is provided

without any special means for establishing the communication.
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In the case of the motor driving the pump is an AC electrical motor, the above method of
controlling the pump may be combined with a method, where said pumping means is
provided with a means for sensing a position of the rotor of the electrical motor, and
wherein the following steps are employed: Initially establishing a preferred rotational
direction of the rotor of the electrical motor, before start of the electrical motor, sensing
the angular position of the rotor, during start, applying an electrical AC voltage to the
electrical motor and selecting the signal value, positive or negative, of the AC voltage at
start of the electrical motor, said selection being made according to the preferred
rotational direction, and said application of the AC voltage being performed by the
computer system for applying the AC voltage from the electrical power supply of the
computer system during conversion of the electrical DC voltage of the power supply to
AC voltage for the electrical motor. By the operative system of the computer system
itself generating the AC voltage for the electrical motor, the rotational direction of the
pump is exclusively selected by the computer system, non-depending on the applied

voltage of the public grid powering the computer system.

Further control strategies utilising the operative system or alike system of the computer
system may involve balancing the rotational speed of the pump as a function of the
cooling capacity needed. If a lower cooling capacity is needed, the rotational speed of

the pump, may be limited, thereby limiting the noise generating by the motor driving the

pump.

In the case an air fan is provided in combination with a heat sink as shown in fig. 1, of
the air fan is provided in combination with the heat radiator, the operative system or

alike system of the computer system may be designed for regulating the rotational
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speed of the pump, and thus of the motor driving the pump, and the rotational speed of
the air fan, and thus the motor driving the air fan. The regulation will take into account
the cooling capacity needed, but the regulation will at the same time take into account
which of the two cooling means, i.e. the pump and the air fan, is generating the most
noise. Thus, it the air fan generally is generating more noise than the pump, then the
regulation will reduce the rotational speed of the air fan before reducing the rotational
speed of the pump, whenever a lower cooling capacity is needed. Thereby, the noise
level of the entire cooling system is lowered as much as possible. If the opposite is the
case, i.e. the pump generally generating more noise than the air fan, then the rotational

speed of the pump will be reduced before reducing the rotational speed of the air fan.

Even further control strategies involve controlling the cooling capacity in dependence on
the type of computer processing taking place. Some kind of computer processing, such
as word-processing, applies a smaller load on the processing units such as the CPU
than other kinds of computer processing, such as image processing. Therefore, the
kind of processing taking place on the computer system may be used as an indicator of
the cooling capacity. It may even be possible as part of the operative system or similar
system to establish certain cooling scenarios, depending on the kind of processing
intended by the user. If the user selects as example word-processing, a certain cooling
strategy is applied based on a limited need for cooling. If the user selects as example
image-processing, a certain cooling strategy is applied based on an increased need for
cooling. Two or more different cooling scenarios may be established depending on the
capacity and the control possibilities and capabilities of the cooling system and

depending on the intended use of the computer system, either as selected by a user

24

Cooler Master Co., Ltd. Ex. 1002, Page 147 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



during use of the computer system or as selected when choosing hardware during

build-up of the computer system, i.e. before actual use of the computer system.

The pump is not being restricted to a mechanical device, but can be in any form capable
of pumping the cooling liquid through the system. However, the pump is preferably one
of the following types of mechanical pumps: Bellows pump, centrifugal pump,
diaphragm pump, drum pump, flexible liner pump, flexible impeller pump, gear pump,
peristaltic tubing pump, piston pump, processing cavity pump, pressure washer pump,
rotary lobe pump, rotary vane pump and electro-kinetic pump. Similarly, the motor
driving the pumping member need not be electrical but may also be a piezo-electrically
operated motor, a permanent magnet operated motor, a fluid-operated motor or a
capacitor-operated motor. The choice of pump and the choice of motor driving the
pump id dependent on many different parameters, and it is up to the person skilled in
the art to choose the type of pump and the type of motor depending on the specific
application. As example, some pumps and some motors are better suited for small
computer systems such as lab-tops, some pumps and some motors are better suited for
establishing i high flow of the cooling liquid and thus a high cooling effect, and even
some pumps and motors are better suited for ensuring a low-noise operation of the

cooling system.

Fig. 7 is a cut-out view into the reservoir, when the reservoir and the heat exchanging
surface 4 is assembled and the pump 21 is situated inside the reservoir. The reservoir
is provided with the tube inlet connection (not seen from the figure) through which the
cooling liquid enters the reservoir. Subsequently, the cooling liquid flows through the

reservoir passing the heat exchanging surface and enters the inlet of the pump. After
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having been passed through the pump, the cooling liquid is passed out of the outlet of
the pump and further out through the tube outlet connection 16. The figure also shows
a lid 17 for the reservoir. The flow of the cooling liquid inside the reservoir and trough
the pump may be further optimised in order to use as little energy as possible for
pumping the cooling liquid, but still having a sufficient amount of heat from the heat
exchanging surface being dissipated in the cooling liquid. This further optimisation can
be established by changing the length and shape of the tube connection inlet within the
reservoir, and/or by changing the position of the pump inlet, and/or for instance by
having the pumping device placed in the vicinity and in immediate thermal contact with
the heat exchanging surface and/or by providing channels or segments inside the

reservoir.

In this case, an increased turbulence created by the pumping device is used to improve
the exchange of heat between the heat exchanging surface and the cooling liquid.
Another or an additional way of improving the heat exchange is to force the cooling
liquid to pass through specially adapted channels or segments being provided inside the
reservoir or by making the surface of the heat exchanging surface plate inside the
reservoir uneven or by adopting a certain shape of a heat sink with segments. In the
figure shown, the inner surface of the heat exchanging surface facing the reservoir is

plane.

Fig. 8 is a perspective view of the cooling system showing the reservoir 14 with the heat
exchanging surface (not shown) and the pump (not shown) inside the reservoir. The
tube inlet connection and the tube outlet connection are connected to a heat radiator by

means of connecting tubes 24 and 25 through which the cooling liquid flows into and out
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of the reservoir and the heat radiator, respectively. Within the heat radiator 11, the
cooling liquid passes a number of channels for radiating the heat, which has been
dissipated into the cooling liquid inside the reservoir, and to the surroundings of the heat
exchanger. The air fan 10 blows air past the channels of the heat radiator in order to
cool the radiator and thereby cooling the cooling liquid flowing inside the channels

through the heat radiator and back into the reservoir.

According to the invention, the heat radiator 11 may be provided alternatively. The
alternative heat radiator is constituted by a heat sink, such as a standard heat sink
made of extruded aluminium with fins on a first side and a substantially plane second
side. An air-fan may be provided in connection with the fins along the first side. Along
the second side of the heat sink a reservoir is provided with at least one aperture
intended for being closed by placing said aperture covering part of, alternatively
covering the whole of, the substantial plane side of the heat sink. When closing the
reservoir in such a way a surface of the heat sink is in direct heat exchanging contact
with an interior of the reservoir, and thus in direct heat exchanging contact with the
cooling liquid in the reservoir, through the at least one aperture. This alternative way of
providing the heat radiator may be used in the embodiment shown in fig. 8 or may be

used as a heat radiator for another use and/or for another embodiment of the invention.

A pumping means for pumping the cooling liquid trough the reservoir may or may not be
provided inside the reservoir at the heat sink. The reservoir may be provided with
channels or segments for establishing a certain flow-path for the cooling liquid through
the reservoir. Channels or segments are especially needed when the inner surface of

the heat exchanging surface is plane and/or when the inner walls of the reservoir are
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smooth and/or if the pump is not situated inside the reservoir. In either of the
circumstances mentioned, the flow of the cooling liquid inside the reservoir may result in
the cooling liquid passing the reservoir too quickly and not being resident in the
reservoir for a sufficient amount of time to take up a sufficient amount of heat from the
heat exchanging surface. If channels or segments in the reservoir are to be provided
inside the reservoir, the shape and of the channels and segments may be decisive of
whether the reservoir is to be made of plastic, perhaps by injection moulding, or is to be

made of metal such as aluminium, perhaps by die casting.

By means of the alternative heat radiator, the heat radiator 11 is not provided as is
shown in the figure with the rather expensive structure of channels leading the cooling
liquid along ribs connecting the channels for improved surface of the structure. Instead,
the heat radiator is provided as described as a unit constituted by a heat sink with or
without a fan and a reservoir, and thereby providing a simpler and thereby cheaper heat

radiator than the heat radiator 11 shown in the figure.

The alternative heat radiator provided as an unit constituted by a heat sink and a
reservoir, may be used solely, with or without a pump inside the reservoir and with or
without the segments or channels, for being placed in direct or indirect thermal contact
with a heat generating processing unit such as CPU or with the heat exchanging
surface, respectively. These embodiments of the invention may e.g. be used for a
reservoir, where the cooling liquid along a first side within the reservoir is in direct heat
exchanging contact with the heat generating processing unit such as a CPU and the
cooling liquid along a second side within the reservoir is in direct heat exchanging

contact with a heat sink. Such a reservoir may be formed such as to provide a larger
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area of heat exchanging surface towards the heat generating processing unit such as a
CPU than the area of the heat exchanging surface facing the heat sink. This may e.g.
have the purpose of enlarging the area of the heat exchanging surface so as to achieve
an improved heat dissipation form e.g. the CPU to the heat sink than that of a
conventional heat sink without a reservoir attached. Conventional heat sinks normally
only exchanges heat with the CPU through the area as given by the area of the top side
of the CPU. A system comprising a liquid reservoir and a heat sink with a fan provided
has been found to be a simple, cost optimised system with an improved heat dissipation
than that of a standard heat sink with a fan, but without the reservoir. In another
embodiment of the invention, which may be derived from fig. 8, the air fan and the heat
radiator is placed directly in alignment of the reservoir. Thereby, the reservoir 14, the
air fan 10 and the radiator 11 constitute an integrate unit. Such an embodiment may
provide the possibility of omitting the connection tubes, and passing the cooling liquid
directly from the heat radiator to the reservoir via an inlet connection of the reservoir,
and directly from the reservoir to the heat radiator via an outlet connection of the
reservoir. Such an embodiment may even render the possibility of both the pumping
device of the liquid pump inside the reservoir and the electrical motor for the propeller of
the air fan 23 of the heat radiator 11 being driven by the same electrical motor, thus

making this electrical motor the only motor of the cooling system.

When placing the heat radiator on top of the air fan now placed directly in alignment
with the reservoir and connecting the heat radiator directly to the inlet connection and
outlet connection of the reservoir, a need for tubes will not be present. However, if the

heat radiator and the reservoir is not in direct alignment with each other, but tubes may
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still be needed, but rather than tubes, pipes made of metal such as copper or aluminium
may be employed, such pipes being impervious to any possible evaporation of cooling
liquid. Also, the connections between such pipes and the heat radiator and the
reservoir, respectively, may be soldered so that even the connections are made

impervious to evaporation of cooling liquid.

In the derived embodiment just described, an integrated unit of the reservoir, the heat
exchanging surface and the pumping device will be given a structure establishing
improved heat radiating characteristics because the flow of air of the air fan may also be
directed along outer surfaces of the reservoir. If the reservoir is made of a metal, the
metal will be cooled by the air passing the reservoir after having passed or before
passing the heat radiator. If the reservoir is made of metal, and if the reservoir is
provided with segments on the outside surface of the reservoir, such cooling of the
reservoir by the air will be further improved. Thereby, the integrated unit just described
will be applied improved heat radiating characteristics, the heat radiation function
normally carried out by the heat radiator thus being supplemented by one or more of the
further elements of the cooling system, i.e. the reservoir, the heat exchanging surface,

the liquid pump and the air fan.

Fig. 9-10 show an embodiment of a reservoir housing 14, where channels 25 are

provided inside the reservoir for establishing a forced flow of the cooling liquid inside the
reservoir. The channels 25 in the reservoir 14 lead from an inlet 15 to an outlet 16 like a
maze between the inlet and the outlet. The reservoir 14 is provided with an aperture 27

having outer dimensions corresponding to the dimensions of a free surface of the
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processing unit 1 to be cooled. In the embodiment shown, the processing unit to be

cooled is a CPU 1.

When channels 26 are provided inside the reservoir, the shape of the channels may be
decisive of whether the reservoir is to be made of plastic, perhaps manufactured by
injection moulding, or is to be made of metal such as aluminium, perhaps manufactured

by extrusion or by die casting.

The reservoir 14 or any other parts of the cooling system, which are possibly
manufactured from a plastic material may be “metallised” in order to minimise liquid
diffusion or evaporation of the liquid. The metal may be provided as a thin layer of
metal coating provided on either or on both of the internal side or the external side of

the plastic part.

The CPU 1 is intended for being positioned in the aperture 27, as shown in fig. 10, so
that outer boundaries of the CPU are engaging boundaries of the aperture. Possibly, a
sealant (not shown) may be provided along the boundaries of the CPU and the aperture
for ensuring a fluid tight engagement between the boundaries of the CPU and the
boundaries of the aperture. When the CPU 1 is positioned in the aperture 27, the free
surface (not shown) of the CPU is facing the reservoir, i.e. the part of the reservoir
having the channels provided. Thus, when positioned in the aperture 27 (see fig. 10),
the free surface of the CPU 1 is having direct contact with cooling liquid flowing through

the channels 26 in the reservoir.

When cooling liquid is forced from the inlet 15 along the channels 26 to the outlet 16,
the whole of the free surface of the CPU 1 will be passed over by the cooling liquid, thus
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ensuring a proper and maximised cooling of the CPU. The configuration of the
channels may be designed and selected according to any one or more provisions, i.e.
high heat dissipation, certain flow characteristics, ease of manufacturing etc.
Accordingly, the channels may have another design depending on any desire or
requirement and depending on the type of CPU and the size and shape of the free
surface of the CPU. Also. other processing units than a CPU may exhibit different
needs for heat dissipation, and may exhibit other sizes and shapes of the free surface,
leading to a need for other configurations of the channels. If the processing unit is very
elongate, such as a row of microprocessors, one or a plurality of parallel channels may

be provided, perhaps just having a common inlet and a common outlet.

Fig. 11-13 show an embodiment of a heat sink 4, where segments 28 are provided at a
first side 4A of the heat sink, and fins 29 for dissipating heat to the surroundings are
provided at the other, second side 4B of the heat sink. An intermediate reservoir
housing 30 is provided having a recessed reservoir at the one side facing the first side
4A of the heat sink. The recessed reservoir 30 has an inlet 31 and an outlet 32 at the

other side opposite the side facing the heat sink 4.

When segments 28 are provided on the first side 4A of the heat sink, the shape of the
segments may be decisive of whether the reservoir, which is made from metal such as
aluminium or copper, is to be made by extrusion or is to be made by other
manufacturing processes such as die casting. Especially when the segments 28 are
linear and are parallel with the fins 29, as shown in the embodiment, extrusion is a

possible and cost-effective means of manufacturing the heat sink 4.
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The intermediate reservoir 30 or any other parts of the cooling system, which are
possibly manufactured from a plastic material may be “metallised” in order to minimise
liquid diffusion or evaporation of the liquid. The metal may be provided as a thin layer of
metal coating provided on either or on both of the internal side or the external side of

the plastic part.

The recessed reservoir is provided with a kind of serration 33 along opposite sides of
the reservoir, and the inlet 31 and the outlet 32, respectively, are provided at opposite
corners of the intermediate reservoir 30. The segments 28 provided at the first side 4A
of the heat sink, i.e. the side facing the intermediate reservoir 30, are placed so that
when the heat sink is assembled with the intermediate reservoir housing (see fig 13) the
segments 29 run from one serrated side of the reservoir to the other serrated side of the

reservoir.

When cooling liquid is forced from the inlet 31 through the reservoir, along channels (not
shown) formed by the segments 29 of the heat sink 4 and to the outlet 32, the whole of
the first side 4A of the heat sink will be passed over by the cooling liquid, thus ensuring
a proper and maximised heat dissipation between the cooling liquid and the heat sink.
The configuration of the segments on the first side 4A of the heat sink and the
configuration of the serrated sides of the intermediate reservoir housing may be
designed and selected according to any provisions. Accordingly, the segments may
have another design, perhaps being wave-shaped or also a serrated shape, depending
on any desired flow characteristics of the cooling liquid and depending on the type of

heat sink and the size and shape of the reservoir.
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Also other types of heat sinks, perhaps circular shaped heat sinks may exhibit different
needs for heat dissipation, may exhibit other sizes and shapes of the free surface,
leading to a need for other configurations of the segments and the intermediate
reservoir. If the heat sink and the reservoir are circular or oval, a spiral-shaped
segmentation or radially extending segments may be provided, perhaps having the inlet
or the outlet in the centre of the reservoir. If an impeller of the pump is provided, as
shown in fig. 15-16, the impeller of the pump may be positioned in the centre of a spiral-

shaped segmentation or in the centre of radially extending segments.

Fig. 14 shows the reservoir 14 shown in fig. 9-10 and the heat sink 4 and the
intermediate reservoir 30 shown in fig. 11-13 being assembled for thereby constituting
an integrated monolithic unit. It is not absolutely necessary to assemble the reservoir
14 of fig. 9-10 and the heat sink 4 and the intermediate reservoir 30 of fig. 11-13 in
order to obtain a properly functioning cooling system. The inlet 15 and the outlet 16 of
the reservoir 14 of fig. 9-10 may be connected to the outlet 32 and the inlet 31,

respectively, of the intermediate reservoir of fig. 11-13 by means of tubes or pipes.

The reservoir 14 of fig. 9-10 and the heat sink 4 and the intermediate reservoir 30 of fig.
11-13 may then be positioned in the computer system at different locations. However,
by assembling the reservoir 14 of fig- 9-10 and the heat sink 4 and the intermediate
reservoir 30 of fig. 11-13 a very compact monolithic unit is obtained, also obviating the
need for tubes or pipes. Tubes or pipes may involve an increased risk of leakage of
cooling liquid or may require soldering or other special working in order to eliminate the
risk of leakage of cooling liquid. By eliminating the need for tubes or pipes, any leakage

and any additional working is obviated when assembling the cooling system.
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Fig. 15-16 show a possible embodiment of a reservoir according to the invention. The
reservoir is basically similar to the reservoir shown in fig. 9-10. However, an impeller 33
of the pump of the cooling system is provided in direct communication with the channels
26. Also, in the embodiment shown, a heat exchanging interface 4 such as a surface
made from a copper plate, alternatively a plate of another material having a high
thermal conductivity, is placed between the channels 26 inside the reservoir and the

CPU 1 as the processing unit.

The heat exchanging surface 4 is preferably made from a copper plate having a plane
outer surface as shown in the figure, said outer surface being intended for abutting the
free surface of the heat generating component such as the CPU 1 (see fig. 4).
However, also the inner surface (not shown, see fig. 7) facing the reservoir is plane.
Accordingly, the copper plate need no machining other than the shaping of the outer
boundaries into the specially adapted shape used in the embodiment shown and drilling
of holes for insertion of the bolts. No milling of the inner and/or the outer surface need

be provided.

The provision of the heat exchanging surface 4 need not be a preferred embodiment,
seeing that the solution incorporating the aperture (see fig. 9-10) result in a direct heat
exchange between the free surface of the CPU or other processing unit and the cooling
liquid flowing along the channels in the reservoir. However, the heat exchanging
surface enables usage of the cooling system independently on the type and size of the

free surface of CPU or other processing unit.
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In the embodiment shown, the heat exchanging surface 4 is secured to the reservoir by
means of bolts 22. Other convenient fastening means may be used. The heat
exchanging surface 4 and thus the reservoir 14 may be fastened to the CPU 1 or other
processing unit by any suitable means such as soldering, brazing or by means of
thermal paste combined with glue. Alternatively, special means (not shown) may be
provided for ensuring a thermal contact between the free surface of the CPU or other
processing unit and the heat exchanging surface. One such means may be the
fastening means shown in fig. 4 and fig. 5 or similar fastening means already provided

as part of the computer system.

When channels 26 are provided inside the reservoir 14, the shape of the channels may
be decisive of whether the reservoir is to be made of plastic, perhaps by injection

moulding, or is to be made of metal such as aluminium, perhaps by die casting.

The reservoir 14 or any other parts of the cooling system, which are possibly
manufactured from a plastic material may be “metallised” in order to minimise liquid
diffusion or evaporation of the liquid. The metal may be provided as a thin layer of
metal coating provided on either or on both of the internal side or the external side of

the plastic part.

The impeller 33 (see fig. 14) of the pump is positioned in a separate recess of the
channels 26, said separate recess having a size corresponding to the diameter of the
impeller of the pump. The recess is provided with an inlet 34 and an outlet 35 being
positioned opposite an inlet 31 and an outlet 32 of cooling liquid to and from,

respectively, the channels 26. The impeller 33 of the pump has a shape and a design
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intended only for one way rotation, in the embodiment shown a clock-wise rotation only.
Thereby, the efficiency of the impeller of the pump is highly increased compared to

impellers capable of and intended for both clock-wise and counter clock-wise rotation.

The increased efficiency of the impeller design results in the electric motor (not shown)
driving the impeller of the pump possibly being smaller than otherwise needed for
establishing a proper and sufficient flow of cooling liquid through the channels. In a
preferred embodiment, the electric motor is an AC motor, preferably a 12V AC motor,
leading to the possibility of an even smaller motor needed for establishing the proper

and sufficient flow of cooling liquid through the channels.

The impeller of the pump may be driven by an AC or a DC electrical motor. However,
as mentioned, preferably the impeller of the pump is driven by an AC electrical motor.
Although being technically and electrically unnecessary to use an AC electrical motor in
a computer system, this may be accomplished by converting part of the DC electrical
power of the power supply of the computer system to AC electrical power for the
impeller of the pump. The impeller may be driven by an electrical motor at any voltage
common in public electrical networks such as 110V or 220V. However, in the

embodiment shown, the impeller of the pump is driven by a 12V electrical motor.

The invention has been described with reference to specific embodiments and with

reference to specific utilisation, it is to be noted that the different embodiments of the
invention may be manufactured, marketed, sold and used separately or jointly in any
combination of the plurality of embodiments. In the above detailed description of the

invention, the description of one embodiment, perhaps with reference to one or more
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figures, may be incorporated into the description of another embodiment, perhaps with
reference to another or more other figures, and vice versa. Accordingly, any separate
embodiment described in the text and/or in the drawings, or any combination of two or

more embodiments is envisaged by the present application.
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70. (New) A liquid cooling system for an electronic component within a console,

comprising:

a reservoir configured to be coupled to the electronic component, the reservoir

being adapted to circulate a cooling liguid therethrough, the reservoir including a heat
exchanging interface in thermal contact with the electronic component;

a_heat radiator separate from the reservoir and fluidly coupled to the reservoir,

the heat radiator being adapted to circulate the cooling liquid therethrough:

a fan adapted to direct air to the heat radiator to dissipate heat from the cooling

liquid to surrounding atmosphere;

a pump positioned within the reservoir and adapted to circulate the cooling liquid

through the cooling system; and

a control system that is configured to independently control a speed of the pump

and a speed of the fan.

71. (New) The liquid cooling system of claim 70, wherein the heat radiator and the

reservoir are positioned remote from each other.

72. (New) The liquid cooling system of claim 70, wherein the heat exchanging

interface is a separate component from the reservoir, and is attached to the reservoir.
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73. (New) The liguid cooling system of claim 72, wherein the reservoir includes

channels in a region proximate the heat exchanging interface.

74. (New) The liquid cooling system of claim 72, wherein the pump includes a motor

that is adapted to rotate the impeller, the impeller being positioned in a chamber that is

not exposed to the motor.

75. (New) The liquid cooling system of claim 70, wherein the control system is

adapted to reduce a noise of the cooling system by independently adjusting a speed of

the fan and a speed of the pump while providing for a required cooling capacity.

76. (New) The liquid cooling system of claim 75, wherein the control system is

adapted to reduce the speed of the fan before reducing the speed of the pump if the fan

is producing more noise.

77. (New) The liquid cooling system of claim 76, wherein the control system is

adapted to reduce a speed of the pump before reducing a speed of the fan if the pump

is producing more noise.

78. (New) The liquid cooling system of claim 70, wherein the control system is

adapted to control a cooling capacity of the liquid cooling system based on a type of

processing taking place in the electronic component.
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79. (New) The liquid cooling system of claim 78, wherein the control system is

adapted to select a first cooling strateqy if the type of processing is word processing and

a second cooling strategy if the type of processing is image processing, the first and the

second cooling strategies being adapted to provide different amounts of cooling

capacity.

80. (New) The liquid cooling system of claim 79, wherein the control system sets the

speed of the fan and the speed of the pump at different levels in the first and the second

cooling strategies.

81. (New) A method of operating a liquid cooling system for an electronic component

in a console, comprising:

positioning a reservoir such that a heat exchanging interface of the reservoir is in

thermal contact with the electronic component, the reservoir including a pump
positioned therein and the reservoir being adapted to circulate a cooling liquid

therethrough;

positioning a heat radiator that is fluidly coupled to the reservoir remotely from

the reservoir, the heat radiator being configured to circulate the cooling liquid
therethrough;

dissipating heat from the cooling liquid in the heat radiator by directing air from a

fan thereon:; and

independently varying a speed of the pump and a speed of the fan to deliver a

desired cooling capacity.
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82. (New) The method of claim 81, wherein independently varying a speed of the

pump and a speed of the fan includes adjusting a speed of the fan and a speed of the

pump to minimize a noise of the liquid cooling system.

83. (New) The method of claim 82, wherein independently varying a speed of the

pump and a speed of the fan includes reducing the speed of the fan if the fan is

producing more noise.

84. (New) The method of claim 82, wherein independently varying a speed of the

pump and a speed of the fan includes reducing the speed of the pump if the pump is

producing more noise.

85. (New) The method of claim 81, wherein independently varying a speed of the

pump and a speed of the fan includes adjusting a speed of the pump and a speed of the

fan based on a type of processing taking place in the electronic component.

86. (New) The method of claim 85, wherein independently varying a speed of the

pump and a speed of the fan includes adjusting a speed of the pump and a speed of the

fan to reduce the cooling capacity if the type of processing is word processing.

87. (New) The method of claim 85, wherein independently varying a speed of the

pump and a speed of the fan includes adjusting a speed of the pump and a speed of the

fan to increase the cooling capacity if the type of processing is image processing.

61

Cooler Master Co., Ltd. Ex. 1002, Page 184 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



ABSTRACT

The invention relates to a cooling system for a computer system, said computer system
comprising at least one unit such as a central processing unit (CPU) generating thermal
energy and said cooling system intended for cooling the at least one processing unit
and comprising a reservoir having an amount of cooling liquid, said cooling liquid
intended for accumulating and transferring of thermal energy dissipated from the
processing unit to the cooling liquid. The cooling system has a heat exchanging
interface for providing thermal contact between the processing unit and the cooling
liquid for dissipating heat from the processing unit to the cooling liquid. Different
embodiments of the heat exchanging system as well as means for establishing and
controlling a flow of cooling liquid and a cooling strategy constitutes the invention of the

cooling system.
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COOLING SYSTEM FOR A COMPUTER SYSTEM

This is a divisional of Application No. 10/578,578, filed May 5, 2006 (currently pending),

which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a cooling system for a central processing unit (CPU) or
other processing unit of a computer system. More specifically, the invention relates to a

liquid-cooling system for a mainstream computer system such as a PC.

During operation of a computer, the heat created inside the CPU or other processing
unit must be carried away fast and efficiently, keeping the temperature within the design
range specified by the manufacturer. As an example of cooling systems, various CPU
cooling methods exist and the most used CPU cooling method to date has been an air-
cooling arrangement, wherein a heat sink in thermal contact with the CPU transports the
heat away from the CPU and as an option a fan mounted on top of the heat sink
functions as an air fan for removing the heat from the heat sink by blowing air through
segments of the heat sink. This air-cooling arrangement is sufficient as long as the heat
produced by the CPU is kept at today’s level, however it becomes less useful in future
cooling arrangements when considering the development of CPUs since the speed of a
CPU is said to double perhaps every 18 months, thus increasing the heat production

accordingly.

Another design used today is a CPU cooling arrangement where cooling liquid is used

to cool the CPU by circulating a cooling liquid inside a closed system by means of a

Cooler Master Co., Ltd. Ex. 1002, Page 186 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



pumping unit, and where the closed system also comprises a heat exchanger past

which the cooling liquid is circulated.

A liquid-cooling arrangement is more efficient than an air-cooling arrangement and
tends to lower the noise level of the cooling arrangement in general. However, the
liquid-cooling design consists of many components, which increases the total
installation time, thus making it less desirable as a mainstream solution. With a trend of
producing smaller and more compact PCs for the end-users, the greater amount of
components in a typical liquid-cooling arrangement is also undesirable. Furthermore,
the many components having to be coupled together incurs a risk of leakage of cooling

liquid from the system.

SUMMARY OF INVENTION

It may be one object of the invention to provide a small and compact liquid-cooling
solution, which is more efficient than existing air-cooling arrangements and which can
be produced at a low cost enabling high production volumes. It may be another object
to create a liquid-cooling arrangement, which is easy-to-use and implement, and which
requires a low level of maintenance or no maintenance at all. It may be still another
object of the present invention to create a liquid-cooling arrangement, which can be

used with existing CPU types, and which can be used in existing computer systems.

This object may be obtained by a cooling system for a computer system, said computer
system comprising:

- at least one unit such as a central processing unit (CPU) generating thermal energy
and said cooling system intended for cooling the at least one processing unit,

2
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- areservoir having an amount of cooling liquid, said cooling liquid intended for
accumulating and transferring of thermal energy dissipated from the processing unit to
the cooling liquid,

- a heat exchanging interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,

- a pump being provided as part of an integrate element, said integrate element
comprising the heat exchanging interface, the reservoir and the pump,

- said pump intended for pumping the cooling liquid into the reservoir, through the
reservoir and from the reservoir to a heat radiating means,

- said heat radiating means intended for radiating thermal energy from the cooling

liquid, dissipated to the cooling liquid, to surroundings of the heat radiating means.

By providing an integrate element, it is possible to limit the number of separate
elements of the system. However, there is actually no need for limiting the number of
elements, because often there is enough space within a cabinet of a computer system
to encompass the different individual elements of the cooling system. Thus, it is

surprisingly that, at all, any attempt is conducted of integrating some of the elements.

In preferred embodiments according to this aspect of the invention, the pump is placed
inside the reservoir with at least an inlet or an outlet leading to the liquid in the reservoir.
In an alternative embodiment the pump is placed outside the reservoir in the immediate
vicinity of the reservoir and wherein at least an inlet or an outlet is leading directly to the
liquid in the reservoir. By placing the pump inside the reservoir or in the immediate

vicinity outside the reservoir, the integrity of the combined reservoir, heat exchanger
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and pump is obtained, so that the element is easy to employ in new and existing

computer systems, especially mainstream computer systems.

The object may also be obtained by a cooling system for a computer system, said
computer system comprising:

- at least one unit such as a central processing unit (CPU) generating thermal energy
and said cooling system intended for cooling the at least one processing unit,

- areservoir having an amount of cooling liquid, said cooling liquid intended for
accumulating and transferring of thermal energy dissipated from the processing unit to
the cooling liquid,

- a heat exchanging interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,
- a pump intended for pumping the cooling liquid into the reservoir, through the
reservoir and from the reservoir to a heat radiating means,

- said cooling system being intended for thermal contact with the processing unit by
means of existing fastening means associated with the processing unit, and

- said heat radiating means intended for radiating from the cooling liquid thermal

energy, dissipated to the cooling liquid, to surroundings of the heat radiating means.

The use of existing fastening means has the advantage that fitting of the cooling system
is fast and easy. However, once again there is no problem for the person skilled in the
art to adopt specially adapted mounting means for any element of the cooling system,
because there are numerous possibilities in existing cabinets of computer systems for

mounting any kind of any number of elements, also elements of a cooling system.
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In preferred embodiments according to this aspect of the invention, the existing
fastening means are means intended for attaching a heat sink to the processing unit, or
the existing fastening means are means intended for attaching a cooling fan to the
processing unit, or the existing fastening means are means intended for attaching a
heat sink together with a cooling fan to the processing unit. Existing fastening means of
the kind mentioned is commonly used for air cooling of CPUs of computer systems,
however, air cooling arrangements being much less complex than liquid cooling
systems. Nevertheless, it has ingeniously been possible to develop a complex and
effective liquid cooling system capable of utilising such existing fastening means for

simple and less effective air cooling arrangements.

According to an aspect of the invention, the pump is selected from the following types:
Bellows pump, centrifugal pump, diaphragm pump, drum pump, flexible liner pump,
flexible impeller pump, gear pump, peristaltic tubing pump, piston pump, processing
cavity pump, pressure washer pump, rotary lobe pump, rotary vane pump and electro-
kinetic pump. By adopting one or more of the solution of the present invention, a wide

variety of pumps may be used without departing from the scope of the invention.

According to another aspect of the invention, driving means for driving the pump is
selected among the following driving means: electrically operated rotary motor, piezo-
electrically operated motor, permanent magnet operated motor, fluid-operated motor,
capacitor-operated motor. As is the case when selecting the pump to pump the liquid,
by adopting one or more of the solution of the present invention, a wide variety of

pumps may be used without departing from the scope of the invention.
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The object may also be obtained by a cooling system for a computer system, said
computer system comprising:

- at least one unit such as a central processing unit (CPU) generating thermal energy
and said cooling system intended for cooling the at least one processing unit,

- areservoir having an amount of cooling liquid, said cooling liquid intended for
accumulating and transferring of thermal energy dissipated from the processing unit to
the cooling liquid,

- a heat exchanging interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,

- a pump intended for pumping the cooling liquid into the reservoir, through the
reservoir and from the reservoir to a heat radiating means, and

- said cooling system further comprising a pump wherein the pump is driven by an AC
electrical motor by a DC electrical power supply of the computer system,

- where at least part of the electrical power from said power supply is intended for being

converted to AC being supplied to the electrical motor.

It may be advantageous to use an AC motor, such as a 12V AC motor, for driving the
pump in order to obtain a stabile unit perhaps having to operate 24 hours a day, 365
days a year. However, the person skilled in the art will find it unnecessary to adopt as
example a 12V motor because high voltage such as 220V or 110V is readily accessible
as this is the electrical voltage used to power the voltage supply of the computer system
itself. Although choosing to use a 12V motor for the pump, it has never been and will

never be the choice of the person skilled in the art to use an AC motor. The voltage
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supplied by the voltage supply of the computer system itself is DC, thus this will be the

type of voltage chosen by the skilled person.

In preferred embodiments according to any aspect of the invention, an electrical motor
is intended both for driving the pump for pumping the liquid and for driving the a fan for
establishing a flow of air in the vicinity of the reservoir, or an electrical motor is intended
both for driving the pump for pumping the liquid and for driving the a fan for establishing
a flow of air in the vicinity of the heat radiating means, or an electrical motor is intended
both for driving the pump for pumping the liquid, and for driving the a fan for establishing
a flow of air in the vicinity of the reservoir, and for driving the a fan for establishing a

flow of air in the vicinity of the heat radiating means.

By utilising a single electrical motor for driving more than one element of the cooling
system according to any of the aspects of the invention, the lesser complexity and the

reliability of the cooling system will be further enhanced.

The heat exchanging interface may be an element being separate from the reservoir,
and where the heat exchanging interface is secured to the reservoir in a manner so that
the heat exchanging interface constitutes part of the reservoir when being secured to
the reservoir. Alternatively, the heat exchanging interface constitutes an integrate
surface of the reservoir, and where the heat exchanging surface extends along an area
of the surface of the reservoir, said area of surface being intended for facing the
processing unit and said area of surface being intended for the close thermal contact
with the processing unit. Even alternatively, the heat exchanging interface is constitutes

by a free surface of the processing unit, and where the free surface is capable of
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establishing heat dissipation between the processing unit and the cooling liquid through
an aperture provided in the reservoir, and where the aperture extends along an area of

the surface of the reservoir, said surface being intended for facing the processing unit.

The object may also be obtained by a cooling system for a computer system, said
computer system comprising:

- at least one unit such as a central processing unit (CPU) generating thermal energy
and said cooling system intended for cooling the at least one processing unit comprising
- areservoir having an amount of cooling liquid, said cooling liquid intended for
accumulating and transferring of thermal energy dissipated from the processing unit to
the cooling liquid,

- a heat exchanging interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,

- a pumping means being intended for pumping the cooling liquid into the reservaoir,
through the reservoir and from the reservoir to a heat radiating means,

- said heat radiating means intended for radiating thermal energy from the cooling
liquid, dissipated to the cooling liquid, to surroundings of the heat radiating means,

- said heat exchanging interface constituting a heat exchanging surface being
manufactured from a material suitable for heat conducting, and

- with a first side of the heat exchanging surface facing the central processing unit
being substantially plane and

- with a second side of the heat exchanging surface facing the cooling liquid being

substantially plane and
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- said reservoir being manufactured from plastic, and channels or segments being
provided in the reservoir for establishing a certain flow-path for the cooling liquid

through the reservoir.

Providing a plane heat exchanging surface, both the first, inner side and on the second,
outer side, results in the costs for manufacturing the heat exchanging surface is
reduced to an absolute minimum. However, a plane first, inner surface may also result
in the cooling liquid passing the heat exchanging surface too fast. This may be
remedied by providing grooves along the inner surface, thereby providing a flow path in
the heat exchanging surface. This however results in the costs for manufacturing the

heat exchanging surface increasing.

The solution to this problem according to the invention has been dealt with by providing
channels or segments in the reservoir housing in stead. The reservoir housing may be
manufactured by injection moulding or by casting, depending on the material which the
reservoir housing is made from. Proving channels or segments during moulding or

casting of the reservoir housing is much more cost-effective than milling grooves along

the inner surface of the heat exchanging surface.

The object may also be obtained by a cooling system for a computer system, said
computer system comprising:

- at least one unit such as a central processing unit (CPU) generating thermal energy
and said cooling system intended for cooling the at least one processing unit comprising
- at least one liquid reservoir mainly for dissipating or radiating heat, said heat being

accumulated and transferred by said cooling liquid,
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- said cooling system being adapted such as to provide transfer of said heat from a
heat dissipating surface to a heat radiating surface where

- said at least one liquid reservoir being provided with one aperture intended for being
closed by placing said aperture covering part of, alternatively covering the whole of, the
at least one processing unit in such a way that a free surface of the processing unit is in
direct heat exchanging contact with an interior of the reservoir, and thus in direct heat

exchanging contact with the cooling liquid in the reservoir, through the aperture.

Heat dissipation from the processing unit to the cooling liquid must be very efficient to
ensure proper cooling of the processing unit, Especially in the case, where the
processing unit is a CPU, the surface for heat dissipation is limited by the surface area
of the CPU. This may be remedied by utilising a heat exchanging surface being made
of a material having a high thermal conductivity such as copper or aluminium and

ensuring a proper thermal bondage between the heat exchanging surface and the CPU.

However, in a possible embodiment according to the features in the above paragraph,
the heat dissipation takes place directly between the processing unit and the cooling
liquid by providing an aperture in the reservoir housing, said aperture being adapted for
taking up a free surface of the processing unit. Thereby, the free surface of the
processing unit extends into the reservoir or constitutes a part of the boundaries of the
reservoir, and the cooling liquid has direct access to the free surface of the processing

unit.

According to one aspect of the invention, a method is envisaged, said method of cooling

a computer system comprising at least one unit such as a central processing unit (CPU)

10
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generating thermal energy and said method utilising a cooling system for cooling the at
least one processing unit and, said cooling system comprising a reservoir, at least one
heat exchanging interface, an air blowing fan, a pumping means, said method of cooling
comprising the steps of

- applying one of the following possibilities of how to operate the computer system:
establishing, or defining, or selecting an operative status of the computer system

- controlling the operation of at least one of the following means of the computer
system; the pumping means and the air blowing fan in response to at least one of the
following parameters; a surface temperature of the heat generating processing unit, an
internal temperature of the heat generating processing unit, or a processing load of the
CPU and

- in accordance with the operative status being established, defined or selected,
controlling the operation of the computer system in order to achieve at least one of the
following conditions; a certain cooling performance of the cooling system, a certain

electrical consumption of the cooling system, a certain noise level of the cooling system.

Applying the above method ensures an operation of the computer system being in
accordance with selected properties during the use of the computer system. For some
applications, the cooling performance is vital such as may be the case when working
with image files or when downloading large files from a network during which the
processing units is highly loaded and thus generating much heat. For other
applications, the electrical power consumption is more vital such as may be the case

when utilising domestic computer systems or in large office building in environments
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where the electrical grid may be weak such as in third countries. In still other
applications, the noise generated by the cooling system is to be reduced to a certain
level, which may be the case in office buildings with white collar people working alone,
or at home, if the domestic computer perhaps is situated in the living room, or at any

other location where other exterior considerations have to be dealt with.

According to another aspect of the invention, a method is envisaged, said method being
employed with cooling system further comprising a pumping means with an impeller for
pumping the cooling liquid through a pumping housing, said pumping means being
driven by an AC electrical motor with a stator and a rotor, and said pumping means
being provided with a means for sensing a position of the rotor, and wherein the method
comprises the following steps:

- initially establishing a preferred rotational direction of the rotor of the electrical motor

- before start of the electrical motor, sensing the angular position of the rotor

- during start, applying an electrical AC voltage to the electrical motor and selecting the
signal value, positive or negative, of the AC voltage at start of the electrical motor

- said selection being made according to the preferred rotational direction, and

- said application of the AC voltage being performed by the computer system for
applying the AC voltage from the electrical power supply of the computer system during
conversions of the electrical DC voltage of the power supply to AC voltage for the

electrical motor.

Adopting the above method according to the invention ensures the most efficient

circulation of cooling liquid in the cooling system and at the same time ensures the
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lowest possible energy consumption of the electrical motor driving the impeller. The
efficient circulation of the cooling liquid is obtained by means of an impeller being
designed for rotation in one rotational direction only, thus optimising the impeller design
with regard to the only one rotational direction as opposed to both rotational directions.
The low energy consumption is achieved because of the impeller design being
optimised, thus limiting the necessary rotational speed of the impeller for obtaining e
certain amount of flow of the cooling liquid through the cooling system. A bonus effect
of the lowest possible energy consumption being obtained is the lowest possible noise
level of the pump also being obtained. The noise level of the pump is amongst other
parameters also dependent on the design and the rotational speed of the impeller.
Thus, an optimised impeller design and impeller speed will reduce the noise level to the

lowest possible in consideration of ensuring a certain cooling capacity.

BRIEF DESCRIPTION OF THE FIGURES

The invention will hereafter be described with reference to the drawings, where

Fig. 1 shows an embodiment of the prior art. The figure shows the typical components
in an air-cooling type CPU cooling arrangement.

Fig. 2 shows an embodiment of the prior art. The figure shows the parts of the typical
air-cooling type CPU cooling arrangement of figure 1 when assembled.

Fig. 3 shows an embodiment of the prior art. The figure shows the typical components
in a liquid-cooling type CPU cooling arrangement.

Fig. 4 is an exploded view of the invention and the surrounding elements.

Fig. 5 shows the parts shown in the previous figure when assembled and attached to
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the motherboard of a computer system.

Fig. 6 is an exploded view of the reservoir from the previous figures 4 and 5 seen from
the opposite site and also showing the pump.

Fig. 7 is a cut-out view into the reservoir housing the pump and an inlet and an outlet
extending out of the reservoir.

Fig. 8 is a view of the cooling system showing the reservoir connected to the heat
radiator.

Fig. 9-10 are perspective views of a possible embodiment of reservoir housing providing
direct contact between a CPU and a cooling liquid in a reservoir.

Fig. 11-13 are perspective views of a possible embodiment of heat sink and a reservoir
housing constituting an integrated unit.

Fig. 14 is a perspective view of the embodiment shown in fig. 9-10 and the embodiment
shown in fig. 11-13 all together constituting an integrated unit.

Fig. 15-16 are perspective view of a preferred embodiment of a reservoir and a pump

and a heat exchanging surface constituting an integrated unit.

DETAILED DESCRIPTION OF THE INVENTION

Fig. 1 is an exploded view of an embodiment of prior art cooling apparatus for a
computer system. The figure shows the typical components in an air-cooling type CPU
cooling arrangement. The figure shows a prior art heat sink 4 intended for air cooling
and provided with segments intersected by interstices, a prior art air fan 5 which is to be

mounted on top of the heat sink by use of fastening means 3 and 6.
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The fastening means comprises a frame 3 provided with holes intended for bolts,
screws, rivets or other suitable fastening means (not shown) for thereby attaching the
frame to a motherboard 2 of a CPU 1 or onto another processing unit of the computer
system. The frame 3 is also provided with mortises provided in perpendicular extending
studs in each corner of the frame, said mortises intended for taking up tenons of a
couple of braces. The braces 6 are intended for enclosing the heat sink 4 and the air
fan 5 so that the air fan and the heat sink thereby is secured to the frame. Using proper
retention mechanisms, when the frame is attached to the motherboard of the CPU of
other processing unit, and when the tenons of the braces are inserted into the mortises
of the frame, the air fan and heat exchanger is pressed towards the CPU by using a

force perpendicular to the CPU surface, said force being provided by lever arms.

Fig. 2 shows the parts of the typical air-cooling type CPU cooling arrangement of figure
1, when assembled. The parts are attached to each other and will be mounted on top of

a CPU on a motherboard (not shown) of a computer system.

Fig. 3 shows another embodiment of a prior art cooling system. The figure shows the
typical components in a liquid-cooling type CPU cooling arrangement. The figure shows
a prior art heat exchanger 7, which is in connection with a prior art liquid reservoir 8, a
prior art liquid pump 9 and a heat radiator 11 and an air fan 10 provided together with
the heat radiator. The prior art heat exchanger 7, which can be mounted on a CPU (not
shown) is connected to a radiator and reservoir, respectively. The reservoir serves as a
storage unit for excess liquid not capable of being contained in the remaining
components. The reservoir is also intended as a means for venting the system of any

air entrapped in the system and as a means for filling the system with liquid. The heat
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radiator 11 serves as a means for removing the heat from the liquid by means of the air
fan 10 blowing air through the heat radiator. All the components are in connection with

each other via tubes for conducting the liquid serving as the cooling medium.

Fig. 4 is an exploded view of a cooling system according to an embodiment of the
invention. Also elements not being part of the cooling system as such are shown. The
figure shows a central processing unit CPU 1 mounted on a motherboard of a computer
system 2. The figure also shows a part of the existing fastening means, i.e. amongst
others the frame 3 with mortises provided in the perpendicular extending studs in each
comer of the frame. The existing fastening means, i.e. the frame 3 and the braces 6,
will during use be attached to the motherboard 2 by means of bolts, screws, rivets or
other suitable fastening means extending through the four holes provided in each corner
of the frame and extending through corresponding holes in the motherboard of the CPU.
The frame 3 will still provide an opening for the CPU to enable the CPU to extend

through the frame.

The heat exchanging interface 4 is a separate element and is made of a heat
conducting material having a relative high heat thermal conductivity such as copper or
aluminium, and which will be in thermal contact with the CPU 1, when the cooling
system is fastened to the motherboard 2 of the CPU. The heat exchanging surface
constitutes part of a liquid reservoir housing 14, thus the heat exchanger 4 constitutes
the part of the liquid reservoir housing facing the CPU. The reservoir may as example
be made of plastic or of metal. The reservoir or any other parts of the cooling system,
which are possibly manufactured from a plastic material may be “metallised” in order to

minimise liquid diffusion or evaporation of the liquid. The metal may be provided as a
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thin layer of metal coating provided on either or on both of the internal side or the

external side of the plastic part.

If the reservoir is made of metal or any other material having a relative high heat
conductivity compared to as example plastic, the heat exchanging interface as a
separate element may be excluded because the reservoir itself may constitute a heat
exchanger over an area, wherein the reservoir is in thermal contact with the processing
unit. Alternatively to having the heat exchanging interface constitute part of the liquid
reservoir housing, the liquid reservoir housing may be tightly attached to the heat
exchanging interface by means of screws, glue, soldering, brazing or the like means for
securing the heat exchanging interface to the housing and vice versa, perhaps with a

sealant 5 provided between the housing and the heat exchanging interface.

Alternatively to providing a heat exchanging interface integrate with the reservoir
containing the cooling liquid, it will be possible to exclude the heat exchanger and
providing another means for dissipating heat from the processing unit to the cooling
liquid in the reservoir, The other means will be a hole provided in the reservoir, said hole
intended for being directed towards the processing unit. Boundaries of the hole will be
sealed towards boundaries of the processing unit or will be sealed on top of the
processing unit for thereby preventing cooling liquid from the reservoir from leaking.
The only prerequisite to the sealing is that a liquid-tight connection is provided between
boundaries of the hole and the processing unit or surrounding of the processing unit,

such as a carrier card of the processing unit.
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By excluding the heat exchanger, a more effective heat dissipation will be provided from
the processing unit and to the cooling liquid of the reservoir, because the intermediate
element of a heat exchanger is eliminated. The only obstacle in this sense is the
provision of a sealing being fluid-tight in so that the cooling liquid in the reservoir is

prevented from leaking.

The heat exchanging surface 4 is normally a copper plate. When excluding the heat
exchanging surface 4, which may be a possibility not only for the embodiments shown

in fig. 4, but for all the embodiments of the invention, it may be necessary to provide the
CPU with a resistant surface that will prevent evaporation of the cooling liquid and/or
any damaging effect that the cooling liquid may pose to the CPU. A resistant surface
may be provided the CPU from the CPU producer or it may be applied afterwards. A
resistant surface to be applied afterwards may e.g. be a layer, such as an adhesive tape
provided on the CPU. The adhesive tape may be made with a thin metal layer e.g. in
order to prevent evaporation of the cooling liquid and/or any degeneration of the CPU

itself.

Within the liquid reservoir, a liquid pump (not shown) is placed for pumping a cooling
liquid from an inlet tube 15 connection being attached to the housing of the reservoir
through the reservoir and past the heat exchanger in thermal contact with the CPU to an
outlet tube connection 16 also being attached to the reservoir housing. The existing
fastening means comprising braces 6 with four tenons and the frame 3 with four
corresponding mortises will fasten the reservoir and the heat exchanger to the
motherboard of the CPU. When fastening the two parts of the existing fastening means

to each other the fastening will by means of the lever arms 18 create a force to assure
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thermal contact between the CPU 1 mounted on the motherboard and the heat

exchanger 4 being provided facing the CPU.

The cooling liquid of the cooling system may be any type of cooling liquid such as water,
water with additives such as anti-fungicide, water with additives for improving heat
conducting or other special compositions of cooling liquids such as electrically non-

conductive liquids or liquids with lubricant additives or anti-corrosive additives.

Fig. 5 shows the parts shown in fig. 4 when assembled and attached to the
motherboard of a CPU of a computer system 2. The heat exchanger and the CPU is in
close thermal contact with each other. The heat exchanger and the remainder of the
reservoir 14 is fastened to the motherboard 2 by means of the existing fastening means
being secured to the motherboard of the CPU and by means of the force established by
the lever arms 18 of the existing fastening means. The tube inlet connection 15 and the
tube outlet connection 16 are situated so as to enable connection of tubes to the

connections.

Fig. 6 is an exploded view of the reservoir shown in previous fig. 4 and fig. 5 and seen
from the opposite site and also showing the pump 21 being situated inside the reservoir.
Eight screws 22 are provided for attaching the heat exchanging surface 4 to the
remainder of the reservoir. The heat exchanging surface is preferably made from a
copper plate having a plane outer surface as shown in the figure, said outer surface
being intended for abutting the free surface of the heat generating component such as
the CPU (see fig. 4). However, also the inner surface (not shown, see fig. 7) facing the

reservoir is plane. Accordingly, the copper plate need no machining other than the
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shaping of the outer boundaries into the octagonal shape used in the embodiment
shown and drilling of holes for insertion of the bolts. No milling of the inner and/or the

outer surface need be provided.

A sealant in form of a gasket 13 is used for the connection between the reservoir 14 and
the heat exchanging surface forming a liquid tight connection. The pump is intended for
being placed within the reservoir. The pump has a pump inlet 20 through which the
cooling liquid flows from the reservoir and into the pump, and the pump has a pump
outlet 19 through which the cooling liquid is pumped from the pump and to the outlet
connection. The figure also shows a lid 17 for the reservoir. The non-smooth inner
walls of the reservoir and the fact that the pump is situated inside the reservoir will

provide a swirling of the cooling liquid inside the reservoir.

However, apart from the non-smooth walls of the reservoir and the pump being situated
inside the reservoir, the reservoir may be provided with channels or segments for
establishing a certain flow-path for the cooling liquid through the reservoir (see fig 9-10
and fig 15). Channel or segments are especially needed when the inner surface of the
heat exchanging surface is plane and/or when the inner walls of the reservoir are
smooth and/or if the pump is not situated inside the reservoir. In either of the
circumstances mentioned, the flow of the cooling liquid inside the reservoir may result in
the cooling liquid passing the reservoir too quickly and not being resident in the
reservoir for a sufficient amount of time to take up a sufficient amount of heat from the
heat exchanging surface. By providing channels or segments inside the reservoir, a
flow will be provided forcing the cooling liquid to pass the heat exchanging surface , and

the amount of time increased of the cooling liquid being resident inside the reservoir,
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thus enhancing heat dissipation. If channels or segments are to be provided inside the
reservoir, the shape and of the channels and segments may be decisive of whether the
reservoir is to be made of plastic, perhaps by injection moulding, or is to be made of

metal such as aluminium, perhaps by die casting.

The cooling liquid enters the reservoir through the tube inlet connection 15 and enters
the pump inlet 20, and is pumped out of the pump outlet 19 connected to the outlet
connection 16. The connection between the reservoir and the inlet tube connection and
the outlet tube connection, respectively, are made liquid tight. The pump may not only
be a self-contained pumping device, but may be made integrated into the reservoir, thus
making the reservoir and a pumping device one single integrated component. This
single integrated element of the reservoir and the pumping device may also be
integrated, thus making the reservoir, the pumping device and the heat exchanging
surface one single integrated unit. This may as example be possible if the reservoir is
made of a metal such as aluminium. Thus, the choice of material provides the
possibility of constituting both the reservoir and a heat exchanging surface having a
relatively high heat conductivity, and possibly also renders the possibility of providing
bearings and the like constructional elements for a motor and a pumping wheel being

part of the pumping device.

In an alternative embodiment, the pump is placed in immediate vicinity of the reservoir,
however outside the reservoir. By placing the pump outside, but in immediate vicinity of
the reservoir, still an integrate element may be obtained, The pump or the inlet or the
outlet is preferably positioned so as to obtain a turbulence of flow in the immediate

vicinity of the heat exchanging interface, thereby promoting increased heat dissipation
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between the heat exchanging interface end the cooling liquid. even in the alternative, a
pumping member such as an impeller (see fig. 15-16) may be provided in the immediate
vicinity of the heat exchanging surface. The pumping member itself normally introduces
a turbulence of flow, and thereby the increased heat dissipation is promoted irrespective
of the position of the pump itself, or the position of the inlet or of the outlet to the

reservoir or to the pump.

The pump may be driven by an AC or a DC electrical motor. When driven by an AC
electrical motor, although being technically and electrically unnecessary in a computer
system, this may be accomplished by converting part of the DC electrical power of the
power supply of the computer system to AC electrical power for the pump. The pump
may be driven by an electrical motor at any voltage common in public electrical
networks such as 110V or 220V. However, in the embodiment shown, the pump is

driven by a 12V AC electrical motor.

Control of the pump in case the pump is driven by an AC electrical motor, preferably
takes place by means of the operative system or an alike means of the computer
system itself, and where the computer system comprises means for measuring the CPU
load and/or the CPU temperature. Using the measurement performed by the operative
system or alike system of the computer system eliminates the need for special means
for operating the pump. Communication between the operative system or alike system
and a processor for operating the pump may take place along already established
communication links in the computer system such as a USB-link. Thereby, a real-time
communication between the cooling system and the operative system is provided

without any special means for establishing the communication.
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In the case of the motor driving the pump is an AC electrical motor, the above method of
controlling the pump may be combined with a method, where said pumping means is
provided with a means for sensing a position of the rotor of the electrical motor, and
wherein the following steps are employed: Initially establishing a preferred rotational
direction of the rotor of the electrical motor, before start of the electrical motor, sensing
the angular position of the rotor, during start, applying an electrical AC voltage to the
electrical motor and selecting the signal value, positive or negative, of the AC voltage at
start of the electrical motor, said selection being made according to the preferred
rotational direction, and said application of the AC voltage being performed by the
computer system for applying the AC voltage from the electrical power supply of the
computer system during conversion of the electrical DC voltage of the power supply to
AC voltage for the electrical motor. By the operative system of the computer system
itself generating the AC voltage for the electrical motor, the rotational direction of the
pump is exclusively selected by the computer system, non-depending on the applied

voltage of the public grid powering the computer system.

Further control strategies utilising the operative system or alike system of the computer
system may involve balancing the rotational speed of the pump as a function of the
cooling capacity needed. If a lower cooling capacity is needed, the rotational speed of

the pump, may be limited, thereby limiting the noise generating by the motor driving the

pump.

In the case an air fan is provided in combination with a heat sink as shown in fig. 1, of
the air fan is provided in combination with the heat radiator, the operative system or

alike system of the computer system may be designed for regulating the rotational
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speed of the pump, and thus of the motor driving the pump, and the rotational speed of
the air fan, and thus the motor driving the air fan. The regulation will take into account
the cooling capacity needed, but the regulation will at the same time take into account
which of the two cooling means, i.e. the pump and the air fan, is generating the most
noise. Thus, it the air fan generally is generating more noise than the pump, then the
regulation will reduce the rotational speed of the air fan before reducing the rotational
speed of the pump, whenever a lower cooling capacity is needed. Thereby, the noise
level of the entire cooling system is lowered as much as possible. If the opposite is the
case, i.e. the pump generally generating more noise than the air fan, then the rotational

speed of the pump will be reduced before reducing the rotational speed of the air fan.

Even further control strategies involve controlling the cooling capacity in dependence on
the type of computer processing taking place. Some kind of computer processing, such
as word-processing, applies a smaller load on the processing units such as the CPU
than other kinds of computer processing, such as image processing. Therefore, the
kind of processing taking place on the computer system may be used as an indicator of
the cooling capacity. It may even be possible as part of the operative system or similar
system to establish certain cooling scenarios, depending on the kind of processing
intended by the user. If the user selects as example word-processing, a certain cooling
strategy is applied based on a limited need for cooling. If the user selects as example
image-processing, a certain cooling strategy is applied based on an increased need for
cooling. Two or more different cooling scenarios may be established depending on the
capacity and the control possibilities and capabilities of the cooling system and

depending on the intended use of the computer system, either as selected by a user
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during use of the computer system or as selected when choosing hardware during

build-up of the computer system, i.e. before actual use of the computer system.

The pump is not being restricted to a mechanical device, but can be in any form capable
of pumping the cooling liquid through the system. However, the pump is preferably one
of the following types of mechanical pumps: Bellows pump, centrifugal pump,
diaphragm pump, drum pump, flexible liner pump, flexible impeller pump, gear pump,
peristaltic tubing pump, piston pump, processing cavity pump, pressure washer pump,
rotary lobe pump, rotary vane pump and electro-kinetic pump. Similarly, the motor
driving the pumping member need not be electrical but may also be a piezo-electrically
operated motor, a permanent magnet operated motor, a fluid-operated motor or a
capacitor-operated motor. The choice of pump and the choice of motor driving the
pump id dependent on many different parameters, and it is up to the person skilled in
the art to choose the type of pump and the type of motor depending on the specific
application. As example, some pumps and some motors are better suited for small
computer systems such as lab-tops, some pumps and some motors are better suited for
establishing i high flow of the cooling liquid and thus a high cooling effect, and even
some pumps and motors are better suited for ensuring a low-noise operation of the

cooling system.

Fig. 7 is a cut-out view into the reservoir, when the reservoir and the heat exchanging
surface 4 is assembled and the pump 21 is situated inside the reservoir. The reservoir
is provided with the tube inlet connection (not seen from the figure) through which the
cooling liquid enters the reservoir. Subsequently, the cooling liquid flows through the

reservoir passing the heat exchanging surface and enters the inlet of the pump. After
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having been passed through the pump, the cooling liquid is passed out of the outlet of
the pump and further out through the tube outlet connection 16. The figure also shows
a lid 17 for the reservoir. The flow of the cooling liquid inside the reservoir and trough
the pump may be further optimised in order to use as little energy as possible for
pumping the cooling liquid, but still having a sufficient amount of heat from the heat
exchanging surface being dissipated in the cooling liquid. This further optimisation can
be established by changing the length and shape of the tube connection inlet within the
reservoir, and/or by changing the position of the pump inlet, and/or for instance by
having the pumping device placed in the vicinity and in immediate thermal contact with
the heat exchanging surface and/or by providing channels or segments inside the

reservoir.

In this case, an increased turbulence created by the pumping device is used to improve
the exchange of heat between the heat exchanging surface and the cooling liquid.
Another or an additional way of improving the heat exchange is to force the cooling
liquid to pass through specially adapted channels or segments being provided inside the
reservoir or by making the surface of the heat exchanging surface plate inside the
reservoir uneven or by adopting a certain shape of a heat sink with segments. In the
figure shown, the inner surface of the heat exchanging surface facing the reservoir is

plane.

Fig. 8 is a perspective view of the cooling system showing the reservoir 14 with the heat
exchanging surface (not shown) and the pump (not shown) inside the reservoir. The
tube inlet connection and the tube outlet connection are connected to a heat radiator by

means of connecting tubes 24 and 25 through which the cooling liquid flows into and out

26

Cooler Master Co., Ltd. Ex. 1002, Page 211 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



of the reservoir and the heat radiator, respectively. Within the heat radiator 11, the
cooling liquid passes a number of channels for radiating the heat, which has been
dissipated into the cooling liquid inside the reservoir, and to the surroundings of the heat
exchanger. The air fan 10 blows air past the channels of the heat radiator in order to
cool the radiator and thereby cooling the cooling liquid flowing inside the channels

through the heat radiator and back into the reservoir.

According to the invention, the heat radiator 11 may be provided alternatively. The
alternative heat radiator is constituted by a heat sink, such as a standard heat sink
made of extruded aluminium with fins on a first side and a substantially plane second
side. An air-fan may be provided in connection with the fins along the first side. Along
the second side of the heat sink a reservoir is provided with at least one aperture
intended for being closed by placing said aperture covering part of, alternatively
covering the whole of, the substantial plane side of the heat sink. When closing the
reservoir in such a way a surface of the heat sink is in direct heat exchanging contact
with an interior of the reservoir, and thus in direct heat exchanging contact with the
cooling liquid in the reservoir, through the at least one aperture. This alternative way of
providing the heat radiator may be used in the embodiment shown in fig. 8 or may be

used as a heat radiator for another use and/or for another embodiment of the invention.

A pumping means for pumping the cooling liquid trough the reservoir may or may not be
provided inside the reservoir at the heat sink. The reservoir may be provided with
channels or segments for establishing a certain flow-path for the cooling liquid through
the reservoir. Channels or segments are especially needed when the inner surface of

the heat exchanging surface is plane and/or when the inner walls of the reservoir are
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smooth and/or if the pump is not situated inside the reservoir. In either of the
circumstances mentioned, the flow of the cooling liquid inside the reservoir may result in
the cooling liquid passing the reservoir too quickly and not being resident in the
reservoir for a sufficient amount of time to take up a sufficient amount of heat from the
heat exchanging surface. If channels or segments in the reservoir are to be provided
inside the reservoir, the shape and of the channels and segments may be decisive of
whether the reservoir is to be made of plastic, perhaps by injection moulding, or is to be

made of metal such as aluminium, perhaps by die casting.

By means of the alternative heat radiator, the heat radiator 11 is not provided as is
shown in the figure with the rather expensive structure of channels leading the cooling
liquid along ribs connecting the channels for improved surface of the structure. Instead,
the heat radiator is provided as described as a unit constituted by a heat sink with or
without a fan and a reservoir, and thereby providing a simpler and thereby cheaper heat

radiator than the heat radiator 11 shown in the figure.

The alternative heat radiator provided as an unit constituted by a heat sink and a
reservoir, may be used solely, with or without a pump inside the reservoir and with or
without the segments or channels, for being placed in direct or indirect thermal contact
with a heat generating processing unit such as CPU or with the heat exchanging
surface, respectively. These embodiments of the invention may e.g. be used for a
reservoir, where the cooling liquid along a first side within the reservoir is in direct heat
exchanging contact with the heat generating processing unit such as a CPU and the
cooling liquid along a second side within the reservoir is in direct heat exchanging

contact with a heat sink. Such a reservoir may be formed such as to provide a larger
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area of heat exchanging surface towards the heat generating processing unit such as a
CPU than the area of the heat exchanging surface facing the heat sink. This may e.g.
have the purpose of enlarging the area of the heat exchanging surface so as to achieve
an improved heat dissipation form e.g. the CPU to the heat sink than that of a
conventional heat sink without a reservoir attached. Conventional heat sinks normally
only exchanges heat with the CPU through the area as given by the area of the top side
of the CPU. A system comprising a liquid reservoir and a heat sink with a fan provided
has been found to be a simple, cost optimised system with an improved heat dissipation
than that of a standard heat sink with a fan, but without the reservoir. In another
embodiment of the invention, which may be derived from fig. 8, the air fan and the heat
radiator is placed directly in alignment of the reservoir. Thereby, the reservoir 14, the
air fan 10 and the radiator 11 constitute an integrate unit. Such an embodiment may
provide the possibility of omitting the connection tubes, and passing the cooling liquid
directly from the heat radiator to the reservoir via an inlet connection of the reservoir,
and directly from the reservoir to the heat radiator via an outlet connection of the
reservoir. Such an embodiment may even render the possibility of both the pumping
device of the liquid pump inside the reservoir and the electrical motor for the propeller of
the air fan 23 of the heat radiator 11 being driven by the same electrical motor, thus

making this electrical motor the only motor of the cooling system.

When placing the heat radiator on top of the air fan now placed directly in alignment
with the reservoir and connecting the heat radiator directly to the inlet connection and
outlet connection of the reservoir, a need for tubes will not be present. However, if the

heat radiator and the reservoir is not in direct alignment with each other, but tubes may
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still be needed, but rather than tubes, pipes made of metal such as copper or aluminium
may be employed, such pipes being impervious to any possible evaporation of cooling
liquid. Also, the connections between such pipes and the heat radiator and the
reservoir, respectively, may be soldered so that even the connections are made

impervious to evaporation of cooling liquid.

In the derived embodiment just described, an integrated unit of the reservoir, the heat
exchanging surface and the pumping device will be given a structure establishing
improved heat radiating characteristics because the flow of air of the air fan may also be
directed along outer surfaces of the reservoir. If the reservoir is made of a metal, the
metal will be cooled by the air passing the reservoir after having passed or before
passing the heat radiator. If the reservoir is made of metal, and if the reservoir is
provided with segments on the outside surface of the reservoir, such cooling of the
reservoir by the air will be further improved. Thereby, the integrated unit just described
will be applied improved heat radiating characteristics, the heat radiation function
normally carried out by the heat radiator thus being supplemented by one or more of the
further elements of the cooling system, i.e. the reservoir, the heat exchanging surface,

the liquid pump and the air fan.

Fig. 9-10 show an embodiment of a reservoir housing 14, where channels 25 are

provided inside the reservoir for establishing a forced flow of the cooling liquid inside the
reservoir. The channels 25 in the reservoir 14 lead from an inlet 15 to an outlet 16 like a
maze between the inlet and the outlet. The reservoir 14 is provided with an aperture 27

having outer dimensions corresponding to the dimensions of a free surface of the
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processing unit 1 to be cooled. In the embodiment shown, the processing unit to be

cooled is a CPU 1.

When channels 26 are provided inside the reservoir, the shape of the channels may be
decisive of whether the reservoir is to be made of plastic, perhaps manufactured by
injection moulding, or is to be made of metal such as aluminium, perhaps manufactured

by extrusion or by die casting.

The reservoir 14 or any other parts of the cooling system, which are possibly
manufactured from a plastic material may be “metallised” in order to minimise liquid
diffusion or evaporation of the liquid. The metal may be provided as a thin layer of
metal coating provided on either or on both of the internal side or the external side of

the plastic part.

The CPU 1 is intended for being positioned in the aperture 27, as shown in fig. 10, so
that outer boundaries of the CPU are engaging boundaries of the aperture. Possibly, a
sealant (not shown) may be provided along the boundaries of the CPU and the aperture
for ensuring a fluid tight engagement between the boundaries of the CPU and the
boundaries of the aperture. When the CPU 1 is positioned in the aperture 27, the free
surface (not shown) of the CPU is facing the reservoir, i.e. the part of the reservoir
having the channels provided. Thus, when positioned in the aperture 27 (see fig. 10),
the free surface of the CPU 1 is having direct contact with cooling liquid flowing through

the channels 26 in the reservoir.

When cooling liquid is forced from the inlet 15 along the channels 26 to the outlet 16,
the whole of the free surface of the CPU 1 will be passed over by the cooling liquid, thus
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ensuring a proper and maximised cooling of the CPU. The configuration of the
channels may be designed and selected according to any one or more provisions, i.e.
high heat dissipation, certain flow characteristics, ease of manufacturing etc.
Accordingly, the channels may have another design depending on any desire or
requirement and depending on the type of CPU and the size and shape of the free
surface of the CPU. Also. other processing units than a CPU may exhibit different
needs for heat dissipation, and may exhibit other sizes and shapes of the free surface,
leading to a need for other configurations of the channels. If the processing unit is very
elongate, such as a row of microprocessors, one or a plurality of parallel channels may

be provided, perhaps just having a common inlet and a common outlet.

Fig. 11-13 show an embodiment of a heat sink 4, where segments 28 are provided at a
first side 4A of the heat sink, and fins 29 for dissipating heat to the surroundings are
provided at the other, second side 4B of the heat sink. An intermediate reservoir
housing 30 is provided having a recessed reservoir at the one side facing the first side
4A of the heat sink. The recessed reservoir 30 has an inlet 31 and an outlet 32 at the

other side opposite the side facing the heat sink 4.

When segments 28 are provided on the first side 4A of the heat sink, the shape of the
segments may be decisive of whether the reservoir, which is made from metal such as
aluminium or copper, is to be made by extrusion or is to be made by other
manufacturing processes such as die casting. Especially when the segments 28 are
linear and are parallel with the fins 29, as shown in the embodiment, extrusion is a

possible and cost-effective means of manufacturing the heat sink 4.
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The intermediate reservoir 30 or any other parts of the cooling system, which are
possibly manufactured from a plastic material may be “metallised” in order to minimise
liquid diffusion or evaporation of the liquid. The metal may be provided as a thin layer of
metal coating provided on either or on both of the internal side or the external side of

the plastic part.

The recessed reservoir is provided with a kind of serration 33 along opposite sides of
the reservoir, and the inlet 31 and the outlet 32, respectively, are provided at opposite
corners of the intermediate reservoir 30. The segments 28 provided at the first side 4A
of the heat sink, i.e. the side facing the intermediate reservoir 30, are placed so that
when the heat sink is assembled with the intermediate reservoir housing (see fig 13) the
segments 29 run from one serrated side of the reservoir to the other serrated side of the

reservoir.

When cooling liquid is forced from the inlet 31 through the reservoir, along channels (not
shown) formed by the segments 29 of the heat sink 4 and to the outlet 32, the whole of
the first side 4A of the heat sink will be passed over by the cooling liquid, thus ensuring
a proper and maximised heat dissipation between the cooling liquid and the heat sink.
The configuration of the segments on the first side 4A of the heat sink and the
configuration of the serrated sides of the intermediate reservoir housing may be
designed and selected according to any provisions. Accordingly, the segments may
have another design, perhaps being wave-shaped or also a serrated shape, depending
on any desired flow characteristics of the cooling liquid and depending on the type of

heat sink and the size and shape of the reservoir.
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Also other types of heat sinks, perhaps circular shaped heat sinks may exhibit different
needs for heat dissipation, may exhibit other sizes and shapes of the free surface,
leading to a need for other configurations of the segments and the intermediate
reservoir. If the heat sink and the reservoir are circular or oval, a spiral-shaped
segmentation or radially extending segments may be provided, perhaps having the inlet
or the outlet in the centre of the reservoir. If an impeller of the pump is provided, as
shown in fig. 15-16, the impeller of the pump may be positioned in the centre of a spiral-

shaped segmentation or in the centre of radially extending segments.

Fig. 14 shows the reservoir 14 shown in fig. 9-10 and the heat sink 4 and the
intermediate reservoir 30 shown in fig. 11-13 being assembled for thereby constituting
an integrated monolithic unit. It is not absolutely necessary to assemble the reservoir
14 of fig. 9-10 and the heat sink 4 and the intermediate reservoir 30 of fig. 11-13 in
order to obtain a properly functioning cooling system. The inlet 15 and the outlet 16 of
the reservoir 14 of fig. 9-10 may be connected to the outlet 32 and the inlet 31,

respectively, of the intermediate reservoir of fig. 11-13 by means of tubes or pipes.

The reservoir 14 of fig. 9-10 and the heat sink 4 and the intermediate reservoir 30 of fig.
11-13 may then be positioned in the computer system at different locations. However,
by assembling the reservoir 14 of fig- 9-10 and the heat sink 4 and the intermediate
reservoir 30 of fig. 11-13 a very compact monolithic unit is obtained, also obviating the
need for tubes or pipes. Tubes or pipes may involve an increased risk of leakage of
cooling liquid or may require soldering or other special working in order to eliminate the
risk of leakage of cooling liquid. By eliminating the need for tubes or pipes, any leakage

and any additional working is obviated when assembling the cooling system.
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Fig. 15-16 show a possible embodiment of a reservoir according to the invention. The
reservoir is basically similar to the reservoir shown in fig. 9-10. However, an impeller 33
of the pump of the cooling system is provided in direct communication with the channels
26. Also, in the embodiment shown, a heat exchanging interface 4 such as a surface
made from a copper plate, alternatively a plate of another material having a high
thermal conductivity, is placed between the channels 26 inside the reservoir and the

CPU 1 as the processing unit.

The heat exchanging surface 4 is preferably made from a copper plate having a plane
outer surface as shown in the figure, said outer surface being intended for abutting the
free surface of the heat generating component such as the CPU 1 (see fig. 4).
However, also the inner surface (not shown, see fig. 7) facing the reservoir is plane.
Accordingly, the copper plate need no machining other than the shaping of the outer
boundaries into the specially adapted shape used in the embodiment shown and drilling
of holes for insertion of the bolts. No milling of the inner and/or the outer surface need

be provided.

The provision of the heat exchanging surface 4 need not be a preferred embodiment,
seeing that the solution incorporating the aperture (see fig. 9-10) result in a direct heat
exchange between the free surface of the CPU or other processing unit and the cooling
liquid flowing along the channels in the reservoir. However, the heat exchanging
surface enables usage of the cooling system independently on the type and size of the

free surface of CPU or other processing unit.
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In the embodiment shown, the heat exchanging surface 4 is secured to the reservoir by
means of bolts 22. Other convenient fastening means may be used. The heat
exchanging surface 4 and thus the reservoir 14 may be fastened to the CPU 1 or other
processing unit by any suitable means such as soldering, brazing or by means of
thermal paste combined with glue. Alternatively, special means (not shown) may be
provided for ensuring a thermal contact between the free surface of the CPU or other
processing unit and the heat exchanging surface. One such means may be the
fastening means shown in fig. 4 and fig. 5 or similar fastening means already provided

as part of the computer system.

When channels 26 are provided inside the reservoir 14, the shape of the channels may
be decisive of whether the reservoir is to be made of plastic, perhaps by injection

moulding, or is to be made of metal such as aluminium, perhaps by die casting.

The reservoir 14 or any other parts of the cooling system, which are possibly
manufactured from a plastic material may be “metallised” in order to minimise liquid
diffusion or evaporation of the liquid. The metal may be provided as a thin layer of
metal coating provided on either or on both of the internal side or the external side of

the plastic part.

The impeller 33 (see fig. 14) of the pump is positioned in a separate recess of the
channels 26, said separate recess having a size corresponding to the diameter of the
impeller of the pump. The recess is provided with an inlet 34 and an outlet 35 being
positioned opposite an inlet 31 and an outlet 32 of cooling liquid to and from,

respectively, the channels 26. The impeller 33 of the pump has a shape and a design
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intended only for one way rotation, in the embodiment shown a clock-wise rotation only.
Thereby, the efficiency of the impeller of the pump is highly increased compared to

impellers capable of and intended for both clock-wise and counter clock-wise rotation.

The increased efficiency of the impeller design results in the electric motor (not shown)
driving the impeller of the pump possibly being smaller than otherwise needed for
establishing a proper and sufficient flow of cooling liquid through the channels. In a
preferred embodiment, the electric motor is an AC motor, preferably a 12V AC motor,
leading to the possibility of an even smaller motor needed for establishing the proper

and sufficient flow of cooling liquid through the channels.

The impeller of the pump may be driven by an AC or a DC electrical motor. However,
as mentioned, preferably the impeller of the pump is driven by an AC electrical motor.
Although being technically and electrically unnecessary to use an AC electrical motor in
a computer system, this may be accomplished by converting part of the DC electrical
power of the power supply of the computer system to AC electrical power for the
impeller of the pump. The impeller may be driven by an electrical motor at any voltage
common in public electrical networks such as 110V or 220V. However, in the

embodiment shown, the impeller of the pump is driven by a 12V electrical motor.

The invention has been described with reference to specific embodiments and with

reference to specific utilisation, it is to be noted that the different embodiments of the
invention may be manufactured, marketed, sold and used separately or jointly in any
combination of the plurality of embodiments. In the above detailed description of the

invention, the description of one embodiment, perhaps with reference to one or more
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figures, may be incorporated into the description of another embodiment, perhaps with
reference to another or more other figures, and vice versa. Accordingly, any separate
embodiment described in the text and/or in the drawings, or any combination of two or

more embodiments is envisaged by the present application.
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CLAIMS

1-69. (Cancelled).

70.  (New) A cooling system for an electronic component coupled to a
motherboard of a computer system having a heat sink retention mechanism, the
retention mechanism including a frame coupled to the motherboard and a brace
configured to lockingly attach with the frame, comprising:

a reservoir configured to be coupled to the electronic component using the brace
and the frame, the reservoir including,

a heat exchange interface in thermal contact with the electronic
component;
an inlet, an outlet, and a chamber fluidly coupled to the inlet and the outlet;
a pump configured to circulate a cooling liquid from the inlet to the outlet; and

a heat radiator fluidly coupled to the inlet and the outlet.

71.  (New) A cooling system of claim 70 wherein the brace is configured to rest
on a surface of the reservoir opposite the heat exchange interface and the reservoir is
configured to press towards the electronic device when the brace and the frame

lockingly engage.

72.  (New) The cooling system of claim 70, further including a fan configured to
direct air over the heat radiator, wherein the cooling system is configured to

independently vary a speed of the pump and a speed of the fan in response to a change
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in cooling requirements of the computer system.

73. (New) The cooling system of claim 70, wherein at least an impeller of the

pump is disposed in the reservaoir.

74.  (New) The cooling system of claim 70, wherein the pump is disposed in

the reservoir, the pump including an impeller and a motor driving the impeller.

75.  (New) The cooling system of claim 70, wherein the reservoir includes a

plurality of channels.

76. (New) The cooling system of claim 70, wherein the reservoir and the heat

radiator are positioned remote from each other.

77. (New) The cooling system of claim 76, wherein a plurality of tubes fluidly

couple the heat radiator to the inlet and the outlet of the reservoir.

78.  (New) The cooling system of claim 70, wherein the frame extends around

the electronic component on the mother board.

79. (New) The cooling system of claim 78, wherein the frame includes a
plurality of mortises that extend substantially perpendicularly from the frame in a

direction away from the motherboard, the mortises including features that are

40

Cooler Master Co., Ltd. Ex. 1002, Page 225 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



configured to couple with features on the brace.

80. (New) The cooling system of claim 70, wherein a sealing gasket is
positioned between mating surfaces of the heat exchange interface and the reservoir to

prevent fluid leak.

81. (New) A cooling system for a heat generating electronic component of a
computer system including a retention mechanism, comprising:

a reservoir lockingly coupled to the electronic component by the retention
mechanism, the reservoir being configured to pass a cooling liquid therethrough to
remove at least a part of the heat generated by the electronic component;

a pump configured to circulate the cooling liquid between the reservoir and a
heat radiator, at least an impeller of the pump being positioned in the reservoir and the
speed of the pump configured to be changed in response to a change in a cooling
requirement of the computer system; and

a fan configured to direct a stream of air over the heat radiator, the speed of the
fan being configured to be changed independent of the speed of the pump to respond to

the change in cooling requirement.

82. (New) The cooling system of claim 81, wherein the speed of the pump and
the speed of the fan are independently varied to respond to the change in cooling

requirement while minimizing a noise generated by the cooling system.
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83. (New) The cooling system of claim 81, wherein the reservoir and the heat

radiator are positioned remote from each other.

84. (New) The cooling system of claim 83, wherein the pump is positioned

within the reservoir.

85. (New) The cooling system of claim 84, wherein tubes fluidly couple the

heat radiator to the reservoir.

86. (New) The cooling system of claim 81, wherein the pump includes an

impeller having curved blades.

87. (New) The cooling system of claim 81, wherein the heat generating

electronic component is a CPU of the computer system.
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ABSTRACT

The invention relates to a cooling system for a computer system, said computer system
comprising at least one unit such as a central processing unit (CPU) generating thermal
energy and said cooling system intended for cooling the at least one processing unit
and comprising a reservoir having an amount of cooling liquid, said cooling liquid
intended for accumulating and transferring of thermal energy dissipated from the
processing unit to the cooling liquid. The cooling system has a heat exchanging
interface for providing thermal contact between the processing unit and the cooling
liquid for dissipating heat from the processing unit to the cooling liquid. Different
embodiments of the heat exchanging system as well as means for establishing and
controlling a flow of cooling liquid and a cooling strategy constitutes the invention of the

cooling system.
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Title

COOLING SYSTEM FOR A COMPUTER SYSTEM
Preliminary Class

062

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http//www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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This is in response to the Power of Attorney filed 06/30/2010.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.
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Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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PATENT
Attorney Docket No. 10494.0002-01000

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

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

Prior Application Art Unit: 3744  Prior Application Examiner: WALBERG, Teresa J.

SIR: This is a request for filing a

[] Continuation [] Continuation-in-Part [X] Divisional Application under 37 C.F.R.
§ 1.53(b) of pending prior Application No. 10/578,578 filed May 5, 2006 of Andre Sloth
Eriksen for COOLING SYSTEM FOR A COMPUTER SYSTEM

1. X Enclosed is a complete copy of the prior application including the
Declaration and drawings, as originally filed. | hereby verify that the
attached papers are a true copy of prior Application No. 10/578,578 as
originally filed on May 5, 2006, which is incorporated herein by reference.

2. ] Enclosed is a Request for Non-Publication of Application and Certification
Under 35 U.S.C. § 122(b)(2)(B)(i).

3. X A Preliminary Amendment is enclosed.

4. |  The filing fee is calculated on the basis of the claims existing in the prior
application as amended in the Preliminary Amendment filed herewith.

Cooler Master Co., Ltd. Ex. 1002, Page 252 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



Page 2 of 4

Basic Utility Application Filing Fee $330 (9% 330.00

Search Fee $540 540.00

Examination Fee $220 220.00
Number of Claims Basic Extra

Total Claims 18| - 20 0|x%$52 0.00

Independent Claims 2]- 3 0| x $220 0.00

[ ] Presentation of Multiple Dep. Claim(s) + $390 0.00

Size Fee: Paper Filing

Total Application Pages [Total] - 100 + 50 = [number]* x $270

(specification, drawings, printed 0.00

sequence or computer listing, *Rounded up to next whole number

preliminary amendment)

Size Fee: EFS-Web Filing

Total Application Pages 62 X .75 - 100 + 50 = 0* x $270

(specification, drawings, printed 0.00

sequence or computer listing, *Rounded up to next whole number

preliminary amendment)

Subtotal $ 1,090.00

Reduction by 1/2 if small entity - 0.00

TOTAL FEES DUE $ 1,000.00

[

This application is being filed without a filing fee under the provisions of 37
C.F.R. § 1.53(f). Applicants await notification from the U.S. Patent and
Trademark Office of the time set for paying the required filing fees.

The Commissioner is hereby authorized to charge any fees which may be

required including fees due under 37 C.F.R. § 1.16 and any other fees due
under 37 C.F.R. § 1.17, or credit any overpayment during the pendency of
this application to Deposit Account 06-0916.

Two Replacement drawing sheets, including Fig. 1, Fig. 2, and Fig. 3, are
enclosed.

The prior application is assigned of record to: Asetek A/S. A copy of an
Assignment document filed in the parent application assigning rights to
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Asetek A/S and a copy of the Notice of Recordation of Assignment
document for the prior application are enclosed.

Priority of Application No. [Text], filed on [Text] in [Country] is claimed
under 35 U.S.C. § 119. A certified copy

[]is enclosed or []is on file in the prior application.

Small entity status is appropriate and applies to this application.

The power of attorney in the prior application is to FINNEGAN,
HENDERSON, FARABOW, GARRETT & DUNNER, L.L.P., Customer
No. 22,852.

A Listing Under 37 C.F.R. § 1.32(c)(3) of Ten or Fewer Practitioners to
be Recognized by the PTO as Being of Record is attached.

The power appears in the original declaration of the prior application.

Since the power does not appear in the original declaration, a copy of the
power in the prior application is enclosed.

Please address all correspondence to:

FINNEGAN, HENDERSON, FARABOW, GARRETT &
DUNNER, L.L.P., Customer Number 22,852.

Also enclosed is an Information Disclosure Statement with SB/08 form.
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PETITION FOR EXTENSION. If any extension of time is necessary for the filing of this
application, including any extension in parent Application No. 10/578,578, filed May 5,
2008, for the purpose of maintaining copendency between the parent application and
this application, and such extension has not otherwise been requested, such an
extension is hereby requested, and the Commissioner is authorized to charge
necessary fees for such an extension to Deposit Account 06-0916.

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

fsit 6—
Dated: June 30, 2010 By: —

Biju 1. Chandran
Reg. No. 63,684
(202) 408-4000
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COOLING SYSTEM FOR A COMPUTER SYSTEM
BACKGROUND OF THE INVENTION

The present invention relates to a cooling system for a central processing unit (CPU) or
other processing unit of a computer system. More specifically, the invention relates to a
liquid-cooling system for a mainstream computer system such as a PC.

During operation of a computer, the heat created inside the CPU or other processing unit
must be carried away fast and efficiently, keeping the temperature within the design range
specified by the manufacturer. As an example of cooling systems, various CPU cooling
methods exist and the most used CPU cooling method to date has been an air-cooling
arrangement, wherein a heat sink in thermal contact with the CPU transports the heat
away from the CPU and as an option a fan mounted on top of the heat sink functions as an
air fan for removing the heat from the heat sink by hlowing air through segments of the
heat sink. This air-cooling arrangement is sufficient as long as the heat produced by the
CPU is kept at today’s level, however it becomes less useful in future cooling arrangements
when considering the development of CPUs since the speed of a CPU is said to double
perhaps every 18 months, thus increasing the heat production accordingly.

Another design used today is a CPU cooling arrangement where cooling liquid is used to
cool the CPU by circulating a cooling liquid inside a closed system by means of a pumping
unit, and where the closed system also comprises a heat exchanger past which the cooling
liquid is circulated.

A liquid-cooling arrangement is more efficient than an air-cooling arrangement and tends
to lower the noise level of the cooling arrangement in general. However, the liquid-cooling
design consists of many components, which increases the total installation time, thus
making it less desirable as a mainstream solution. With a trend of producing smaller and
more compact PCs for the end-users, the greater amount of components in a typical liquid-
cooling arrangement is also undesirable. Furthermore, the many components having to be
coupled together incurs a risk of leakage of cooling liquid from the system.
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SUMMARY OF INVENTION

It may be one object of the invention to provide a small and compact liquid-cooling
solution, which is more efficient than existing air-cooling arrangements and which can be
produced at a low cost enabling high production volumes. It may be another object to
create a liquid-cooling arrangement, which is easy-to-use and implement, and which
requires a low level of maintenance or no maintenance at all. It may be still another object
of the present invention to create a liquid-cooling arrangement, which can be used with
existing CPU types, and which can be used in existing computer systems,

This object may be obtained by a cocling system for a computer system, said computer
system comprising:

- at least one unit such as a central processing unit (CPU) generating thermal energy and
said cooling system intended for cooling the at least one processing unit,

- a reservoir having an amount of cooling liquid, sald cooling liquid intended for
accumulating and transferring of thermal energy dissipated from the processing unit to the
cooling liquid,

- a heat exchanging interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,

- a pump being provided as part of an integrate element, said integrate element
comprising the heat exchanging interface, the reservoir and the pump,

- said pump intended for pumping the cooling liquid into the reservoir, through the
reservoir and from the reservoir to a heat radiating means,

- said heat radiating means intended for radiating thermal energy from the cooling liquid,
dissipated to the cooling liquid, to surroundings of the heat radiating means.

By providing an integrate element, it is possible to limit the number of separate elements
of the system. However, there is actually no need for limiting the number of elements,
because often there is enough space within a cabinet of a computer system to encompass
the different individual elements of the cooling system. Thus, it is surprisingly that, at all,
any attempt is conducted of integrating some of the elements.

In preferred embodiments according to this aspect of the invention, the pump is placed
inside the reservoir with at least an inlet or an outlet leading to the liquid in the reservoir.
In an alternative embodiment the pump is placed outside the reservoir in the immediate
vicinity of the reservoir and wherein at least an inlet or an outlet is leading directly to the
liquid in the reservoir. By placing the pump inside the reservoir or in the immediate vicinity
outside the reservoir, the integrity of the combined reservoir, heat exchanger and pump is
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obtained, so that the element is easy to employ in new and existing computer systems,
especially mainstream computer systems.

The object may also be obtained by a cooling system for a computer system, said
computer system comprising:

- at least one unit such as a central processing unit (CPU) generating thermai energy and
said cooling system intended for cooling the at least one processing unit,

- a reservoir having an amount of cooling liquid, said cooling liquid intended for
accumulating and transferring of thermal energy dissipated from the processing unit to the
cooling liquid,

- a heat exchanging interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,

- a pump intended for pumping the cooling liquid irto the reservoir, through the reservoir
and from the reservoir to a heat radiating means,

- said cooling system being intended for thermal contact with the processing unit by means
of existing fastening means associated with the processing unit, and

- said heat radiating means intended for radiating from the cooling liquid thermal energy,
dissipated to the cooling liquid, to surroundings of the heat radiating means.

The use of existing fastening means has the advantage that fitting of the coolin g system is
fast and easy. However, once again there is no problem for the person skilled ir the art to
adopt specially adapted mounting means for any element of the cooling system , because
there are numerous possibilities in existing cabinets of computer systems for mounting any
kind of any number of elements, also elements of a cooling system,

In preferred embadiments according to this aspect of the invention, the existing fastening
means are means intended for attaching a heat sink to the processing unit, or the existing
fastening means are means intended for attaching a cooling fan to the processing unit, or
the existing fastening means are means intended for attaching a heat sink together with a
cooling fan to the processing unit. Existing fastening means of the kind mention ed is
commonly used for air cooling of CPUs of computer systems, however, air cooling
arrangements being much less complex than liquid cooling systems. Nevertheless, it has
Ingeniously been possible to develop a complex and effective liquid cooling system capable
of utilising such existing fastening means for simple and less effective air cooling
arrangements.

According to an aspect of the invention, the pump is selected from the following types:
Bellows pump, centrifugal pump, diaphragm pump, drum pump, flexible liner pump,
flexible impeller pump, gear pump, peristaltic tubing pump, piston pump, processing cavity
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pump, pressure washer pump, rotary lobe pump, rotary vane pump and electro-kinetic
pump. By adopting one or more of the solution of the present invention, a wide variety of
pumps may be used without departing from the scope of the invention.

According to another aspect of the invention, driving means for driving the pump is
selected among the following driving means: electrically operated rotary motor, piezo-
electrically operated motor, permanent magnet operated motor, fiuid-operated motor,
capacitor-operated motor. As is the case when selecting the pump to pump the liquid, by
adopting one or more of the solution of the present invention, a wide variety of pumps
may be used without departing from the scope of the invention.

The object may also be obtained by a cooling system for a computer system, said
computer system comprising:

- at least one unit such as a central processing unit (CPU) generating thermal energy and
said cooling system intended for cooling the at least one processing unit,

- a reservoir having an amount of cooling liquid, said cooling liquid intended for
accumulating and transferring of thermal energy dissipated from the processing unit to the
cooling liquid, .

- a heat exchanging interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,

- a pump intended for pumping the cooling liquid into the reservoir, through the reservoir
and from the reservoir to a heat radiating means, and

- said cooling system further comprising a pump wherein the pump is driven by an AC
electrical motor by a DC electrical power supply of the computer system,

- where at least part of the electrical power from said power supply is intended for being
converted to AC being supplied to the electrical motor.

It may be advantageous to use an AC motor, such as a 12V AC motor, for driving the
pump in order to obtain a stabile unit perhaps having to operate 24 hours a day, 365 days
a year. However, the person skilled in the art will find it unnecessary to adopt as example
a 12V motor because high voltage such as 220V or 110V is readily accessible as this is the
electrical voltage used to power the voltage supply of the computer system itself. Although
choosing to use a 12V motor for the pump, it has never been and will never be the choice
of the person skilled in the art to use an AC motor. The voltage supplied by the voltage
supply of the computer system itself is DC, thus this will be the type of voltage chosen by
the skilled person.

In preferred embodiments according to any aspect of the invention, an electrical motor is
intended both for driving the pump for pumping the liquid and for driving the a fan for
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establishing a flow of air in the vicinity of the reservoir, or an electrical motor is intended
both for driving the pump for pumping the liquid and for driving the a fan for establishing a
flow of air in the vicinity of the heat radiating means, or an electrical motor is intended
both for driving the pump for pumping the liquid, and for drivirig the a fan for establishiing
a flow of air in the vicinity of the reservoir, and for driving the a fan for establishing a flow
of air in the vicinity of the heat radiating means.

By utilising a single electrical motor for driving more than one element of the cooling
system according to any of the aspects of the invention, the lesser complexity and the
reliability of the cooling system will be further enhanced.

The heat exchanging interface may be an element being separate from the reservoir, and
where the heat exchanging interface Is secured to the reservoir in a manner so that the
heat exchanging interface constitutes part of the reservoir when being secured to the
reservoir. Alternatively, the heat exchanging interface constitutes an integrate surface of
the reservoir, and where the heat exchanging surface extends along an area of the surface
of the reservoir, said area of surface being intended for facing the processing unit and said
area of surface being intended for the close thermal contact with the processing unit. Even
alternatively, the heat exchanging interface is constitutes by a free surface of the
processing unit, and where the free surface is capable of establishing heat disslpation
between the processing unit and the cooling liquid through an aperture provided in the
reservoir, and where the aperture extends along an area of the surface of the reservoir,
said surface being intended for facing the processing unit.

The object may also be obtained by a cooling system for a computer system, said
computer system comprising:

- at least one unit such as a central processing unit (CPU) generating thermal energy and
said cooling system intended for cooling the at least one processing unit comprising

- a reservoir having an amount of cooling liquid, said cooling liquid intended for
accumulating and transferring of thermal energy dissipated from the processing unit to the
cooling liquid,

- a heat exchanging interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,

- @ pumping means being intended for pumping the cooling liquid into the reservoir,
through the reservoir and from the reservoir to a heat radiating means,

- said heat radiating means intended for radiating thermal energy from the cooling liquid,
dissipated to the cooling liquid, to surroundings of the heat radiating means,

- said heat exchanging interface constituting a heat exchanging surface being
manufactured from a material suitable for heat conducting, and
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- with a first side of the heat exchanging surface facing the central processing unit being
substantially plane and

- with a second side of the heat exchanging surface facing the cooling liquid being
substantially plane and

- said reservoir being manufactured from plastic, and channels or segments being
provided in the reservoir for establishing a certain flow-path for the cooling liquid through
the reservaoir.

Providing a plane heat exchanging surface, both the first, inner side and on the secon d,
outer side, results in the costs for manufacturing the heat exchanging surface is reduced to
an absolute minimum. However, a plane first, inner surface may also resuit in the cooling
liquid passing the heat exchanging surface too fast. This may be remedied by providing
grooves along the Inner surface, thereby providing a flow path in the heat exchanging
surface. This however results in the costs for manufacturing the heat exchanging surface

increasing.

The solution to this problem according to the invention has been dealt with by providing
channels or segments in the reservoir housing in stead. The reservoir housing may be
manufactured by injection moulding or by casting, depending on the material which the
reservoir housing is made from. Proving channels or segments during moulding or casting
of the reservoir housing is much more cost-effective than milling grooves along the inner
surface of the heat exchanging surface.

The object may also be obtained by a cooling system for a computer system, said
computer system comprising:

- at least one unit such as a central processing unit (CPU) generating thermal energy and
said cooling system intended for cooling the at least one processing unit comprising

- at least one liquid reservoir mainly for dissipating or radiating heat, said heat being
accumulated and transferred by said cooling liquid,

- said cooling system being adapted such as to provide transfer of said heat from a heat
dissipating surface to a heat radiating surface where

- said at least one liquid reservoir being provided with one aperture intended for being
closed by placing said aperture covering part of, alternatively covering the whole of, the at
least one processing unit in such a way that a free surface of the processing unit is in
direct heat exchanging contact with an interior of the reservoir, and thus in direct heat
exchanging contact with the cooling liquid in the reservoir, through the aperture.

Heat dissipation from the processing unit to the cooling liquid must be very efficient to
ensure proper cooling of the processing unit, Especially in the case, where the processing
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unit is a CPU, the surface for heat dissipation is limited by the surface area of the CPU.
This may be remedied by utilising a heat exchanging surface being made of a material

having a high thermal conductivity such as copper or aluminium and ensuring a proper
thermal bondage between the heat exchanging surface and the CPU.

However, in a possible embodiment according to thie features in the above paragraph, the
heat dissipation takes place directly between the processing unit and the cooling liquid by
providing an aperture in the reservoir housing, said aperture being adapted for taking up a
free surface of the processing unit. Thereby, the free surface of the processing unit
extends into the reservoir or constitutes a part of the boundaries of the reservoir, and the
cooling liquid has direct access to the free surface of the processing unit,

According to one aspect of the invention, a method is envisaged, said method of cooling a
computer system comprising at least one unit such as a central processing unit (CPU)
generating thermal energy and said method utilising a cooling system for cooling the at
least one processing unit and, said cooling system comprising a reservoir, at least one heat
exchanging interface, an air blowing fan, a pumping means, said method of cooling
comprising the steps of

- applying one of the following possibilities of how to operate the computer system:
establishing, or defining, or selecting an operative status of the computer system

- controlling the operation of at least one of the following means of the computer system;
the pumping means and the air blowing fan in response to at least one of the following
parameters; a surface temperature of the heat generating processing unit, an internal
temperature of the heat generating processing unit, or a processing load of the CPU and

- in accordance with the operative status being established, defined or selected, controlling
the operation of the computer system in order to achieve at least one of the following
conditions; a certain cooling performance of the cooling system, a certain electrical
consumption of the cooling system, a certain noise level of the cooling system.

Applying the above method ensures an operation of the computer system being in
accordance with selected properties during the use of the computer system. For some
applications, the cooling performance is vital such as may be the case when working with
image files or when downloading large files from a network during which the processing
units is highly loaded and thus generating much heat. For other applications, the electrical
power consumption is more vital such as may be the case when utilising domestic
computer systems or'in large office building in environments where the electrical grid may
be weak such as in third countries. In still other applications, the noise generated by the
cooling system is to be reduced to a certain level, which may be the case in office buildings
with white collar people working alone, or at home, If the domestic computer perhaps is
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situated in the living room, or at any other location where other exterior considerations
have to be dealt with.

According to another aspect of the invention, a method is envisaged, said method being
employed with cooling system further comprising a pumping means with an impeller for
pumping the cooling liquid through a pumping housing, said pumping means being driven
by an AC electrical motor with a stator and a rotor, and said pumping means being
provided with a means for sensing a position of the rotor, and wherein the method
comprises the following steps:

- initially establishing a preferred rotational direction of the rotor of the electrical motor

- before start of the electrical motor, sensing the angular position of the rotor

- during start, applying an electrical AC voltage to the electrical motor and selecting the
signal value, positive or negative, of the AC voltage at start of the electrical motor

- said selection being made according to the preferred rotational direction, and

- said application of the AC voltage being performed by the computer system for applying
the AC voltage from the electrical power supply of the computer system during conversions
of the electrical DC voltage of the power supply to AC voltage for the electrical motor.,

Adopting the above method according to the invention ensures the most efficient
circulation of cooling liquid in the cooling system and at the same time ensures the

lowest possible energy consumption of the electrical motor driving the impeller. The
efficient circulation of the cooling liquid is obtained by means of an impeller being designed
for rotation in one rotational direction only, thus optimising the impeller design with regard
to the only one rotational direction as opposed to both rotational directions. The low
energy consumption is achieved because of the impeller design being optimised, thus
limiting the necessary rotational speed of the impeller for obtaining e certain amount of
flow of the cooling liquid through the cooling system. A bonus effect of the lowest possible
energy consumption being obtained is the lowest possible noise level of the pump also
being obtained. The noise level of the pump is amongst other parameters also dependent
on the design and the rotational speed of the impeller. Thus, an optimised impeller design
and Impeller speed will reduce the noise level to the lowest possible in consideration of
ensuring a certain cooling capacity.

BRIEF DESCRIPTION OF THE FIGURES
The Invention will hereafter be described with reference to the drawings, where

Fig. 1 shows an embodiment of the prior art. The figure shows the typical components in
an air-cooling type CPU cooling arrangement.
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Fig. 2 shows an embodiment of the prior art. The figure shows the parts of the typical air-
cooling type CPU cooling arrangement of figure 1 when assembled.

Fig. 3 shows an embodiment of the prior art. The figure shows the typical components in a
liquid-cooling type CPU cooling arrangement.

Fig. 4 is an exploded view of the invention and the surrounding elements.

Fig. 5 shows the parts shown in the previous figure when assembled and attached to the
motherboard of a computer system.

Fig. 6 is an exploded view of the reservoir from the previous figures 4 and 5 seen from the
opposite site and also showing the pump.

Fig. 7 is a cut-out view into the reservoir housing the pump and an inlet and an outlet
extending out of the reservoir.

Fig. 8 is a view of the cooling system showing the reservoir connected to the heat radiator.
Fig. 9-10 are perspective views of a possible embocdiment of reservoir housing providing
direct contact between a CPU and a cooling liquid in a reservoir.

Fig. 11-13 are perspective views of a possible embodiment of heat sink and a reservoir
housing constituting an integrated unit.

Fig. 14 is a perspective view of the embodiment shown in fig. 9-10 and the embodiment
shown in fig. 11-13 all together constituting an integrated unit.

Fig. 15-16 are perspective view of a preferred embodiment of a reservoir and a pump and
a heat exchanging surface constituting an integrated unit.

DETAILED DESCRIPTION OF THE INVENTION

Fig. 1 is an exploded view of an embodiment of prior art cooling apparatus for a computer
system. The figure shows the typical components in an air-cooling type CPU cooling
arrangement. The figure shows a prior art heat sink 4 intended for air cooling and provided
with segments intersected by interstices, a prior art air fan 5 which Is to be mounted on
top of the heat sink by use of fastening means 3 and 6.

The fastening means comprises a frame 3 provided with holes intended for bolts, screws,
rivets or other suitable fastening means (not shown) for thereby attaching the frame to a
motherboard 2 of a CPU 1 or onto another processing unit of the computer system. The
frame 3 is also provided with mortises provided in perpendicular extending studs in each
corner of the frame, said mortises intended for taking up tenons of a couple of braces. The
braces 6 are intended for enclosing the heat sink 4 and the air fan 5 so that the air fan and
the heat sink thereby is secured to the frame. Using proper retention mechanisms, when
the frame is attached to the motherboard of the CPU of other processing unit, and when
the tenons of the braces are inserted into the mortises of the frame, the air fan and heat
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exchanger is pressed towards the CPU by using a force perpendicular to the CPU surface,
said force being provided by lever arms.

Fig. 2 shows the parts of the typical air-cooling type CPU cooling arrangement of figure 1,
when assembled. The parts are attached to each other and will be mounted on top of a
CPU on a motherboard (not shown) of a computer system.

Fig. 3 shows another embodiment of a prior art cooling system. The figure shows the
typical components in a liquid-cooling type CPU cooling arrangement. The figure shows a
prior art heat exchanger 7, which is in connection with a prior art liquid reservoir 8, a prior
art liquid pump 9 and a heat radiator 11 and an air fan 10 provided together with the heat
radiator. The prior art heat exchanger 7, which can be mounted on a CPU (not shown) is
connected to a radiator and reservoir, respectively. The reservoir serves as a storage unit
for excess liquid not capable of being contained in the remaining components. The
reservoir is also intended as a means for venting the system of any air entrapped in the
system and as a means for filling the system with liquid. The heat radiator 11 serves as a
means for removing the heat from the liquid by means of the air fan 10 blowing air
through the heat radiator. All the components are in connection with each other via tubes
for conducting the liquid serving as the cooling medium.

Fig. 4 is an exploded view of a cooling system according to an embodiment of the
invention. Also elements not being part of the cooling system as such are shown. The
figure shows a central processing unit CPU 1 mounted on a motherboard of a computer
system 2. The figure also shows a part of the existing fastening means, i.e. amongst
others the frame 3 with mortises provided in the perpendicular extending studs in each
corner of the frame. The existing fastening means, i.e. the frame 3 and the braces 6, will
during use be attached to the motherboard 2 by means of bolts, screws, rivets or other
suitable fastening means extending through the four holes provided in each corner of the
frame and extending through corresponding holes in the motherboard of the CPU. The
frame 3 will still provide an opening for the CPU to enable the CPU to extend through the
frame.

The heat exchanging interface 4 Is a separate element and is made of a heat conducting
material having a relative high heat thermal conductivity such as copper or aluminium, and
which will be in thermal contact with the CPU 1, when the cooling system is fastened to the
motherboard 2 of the CPU. The heat exchanging surface constitutes part of a liquid
reservoir housing 14, thus the heat exchanger 4 constitutes the part of the liquid reservoir
housing facing the CPU, The reservoir may as example be made of plastic or of metal. The
reservoir or any other parts of the cooling system, which are possibly manufactured from a
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plastic material may be "metallised" in order to minimise liquid diffusion or evaporation of
the liquid. The metal may be provided as a thin layer of metal coating provided on either
or on both of the internal side or the external side of the plastic part.

If the reservoir is made of metal or any other material having a relative high heat
conductivity compared to as example plastic, the heat exchanging interface as a separate
element may be excluded because the reservoir itself may constitute a heat exchanger
over an area, wherein the reservoir is in thermal contact with the processing unit.
Alternatively to having the heat exchanging interface constitute part of the liquid reservoir
housing, the liquid reservoir housing may be tightly attached to the heat exchanging
Interface by means of screws, glue, soldering, brazing or the like means for securing the
heat exchanging interface to the housing and vice versa, perhaps with a sealant 5 provided
between the housing and the heat exchanging interface.

Alternatively to providing a heat exchanging interface integrate with the reservoir
containing the cooling liquid, it will be possible to exclude the heat exchanger and
providing another means for dissipating heat from the processing unit to the cooling liquid
in the reservoir, The other means will be a hole provided in the reservoir, said hole
intended for being directed towards the processing unit. Boundaries of the hole will be
sealed towards boundaries of the processing unit or will be sealed on top of the processing
unit for thereby preventing cooling liquid from the reservoir from leaking. The only
prerequisite to the sealing is that a liquid-tight connection is provided between boundaries
of the hole and the processing unit or surrounding of the processing unit, such as a carrier
card of the processing unit.

By excluding the heat exchanger, a more effective heat dissipation will be provided from
the processing unit and to the cooling liquid of the reservoir, because the intermediate
element of a heat exchanger Is eliminated. The only obstacle in this sense is the provision
of a sealing being fluid-tight in so that the cooling liquid in the reservoir is prevented from
leaking.

The heat exchanging surface 4 is normally a copper plate. When excluding the heat
exchanging surface 4, which may be a possibility not only for the embodiments shown in
fig. 4, but for all the embodiments of the invention, it may be necessary to provide the
CPU with a resistant surface that will prevent evaporation of the cooling liquid and/or any
damaging effect that the cooling liquid may pose to the CPU. A resistant surface may be
provided the CPU from the CPU producer or it may be applied afterwards. A resistant
surface to be applied afterwards may e.g. be a layer, such as an adhesive tape provided on
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the CPU. The adhesive tape may be made with a thin metal layer e.g. in order to prevent
evaporation of the cooling liquid and/or any degeneration of the CPU itself.

Within the liquid reservoir, a liquid pump (not shown) is placed for pumping a cooling
liquid from an inlet tube 15 connection being attached to the housing of the reservoir
through the reservoir and past the heat exchanger in thermal contact with the CPU to an
outlet tube connection 16 also being attached to the reservoir housing. The existing
fastening means comprising braces 6 with four tenons and the frame 3 with four
corresponding mortises will fasten the reservoir and the heat exchanger to the
motherboard of the CPU. When fastening the two parts of the existing fastening means to
each other the fastening will by means of the lever arms 18 create a force to assure
thermal contact between the CPU 1 mounted on the motherboard and the heat exchanger
4 being provided facing the CPU.

The cooling liquid of the cooling system may be any type of cooling liquid such as water,
water with additives such as anti-fungicide, water with additives for improving heat
conducting or other special compositions of cooling liquids such as electrically non-
conductive liquids or liquids with lubricant additives or anti-corrosive additives.

Fig. 5 shows the parts shown in fig. 4 when assembled and attached to the motherboard of
a CPU of a computer system 2. The heat exchanger and the CPU is in close thermal contact
with each other. The heat exchanger and the remainder of the reservoir 14 is fastened to
the motherboard 2 by means of the existing fastening means being secured to the
motherboard of the CPU and by means of the force established by the lever arms 18 of the
existing fastening means. The tube inlet connection 15 and the tube outlet connection 16

" are sltuated so as to enable connection of tubes to the connections.

Fig. 6 is an exploded view of the reservoir shown in previous fig. 4 and fig. 5 and seen
from the opposite site and also showing the pump 21 being situated inside the reservoir.
Eight screws 22 are provided for attaching the heat exchanging surface 4 to the remainder
of the reservoir. The heat exchanging surface is preferably made from a copper plate
having a plane outer surface as shown in the figure, said outer surface being Intended for
abutting the free surface of the heat generating component such as the CPU (see fig. 4).
However, also the inner surface (not shown, see fig. 7) facing the reservoir is plane.
Accordingly, the copper plate need no machining other than the shaping of the outer
boundaries into the octagonal shape used in the embodiment shown and drilling of holes
for insertion of the bolts. No milling of the inner and/or the outer surface need be

provided.
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A sealant in form of a gasket 13 is used for the connection between the reservoir 14 and
the heat exchanging surface forming a liquid tight connection. The pump is intended for
being placed within the reservoir. The pump has a pump inlet 20 through which the cooling
liquid flows from the reservoir and into the pump, and the pump has a pump outlet 19
through which the cooling liquid is pumped from the pump and to the outlet connection.
The figure also shows a lid 17 for the reservoir. The non-smooth inner walls of the
reservoir and the fact that the pump is situated inside the reservoir will provide a swirling
of the cooling liquid inside the reservoir.

However, apart from the non-smooth walls of the reservoir and the pump being situated
inside the reservoir, the reservoir may be provided with channels or segments for
establishing a certain flow-path for the cooling liquid through the reservoir (see fig 9-10
and fig 15). Channel or segments are especially needed when the inner surface of the heat
exchanging surface is plane and/or when the inner walls of the reservoir are smooth
and/or if the pump Is not situated inside the reservoir. In either of the circumstances
mentioned, the flow of the cooling liquid inside the reservoir may result in the cooling
liquid passing the reservoir too quickly and not being resident in the reservoir for a
sufficient amount of time to take up a sufficient amount of heat from the heat exchanging
surface. By providing channels or segments inside the reservoir, a flow will be provided
forcing the cooling liquid to pass the heat exchanging surface , and the amount of time
increased of the cooling liquid being resident inside the reservoir, thus enhancing heat
dissipation. If channels or segments are to be provided inside the reservoir, the shape and
of the channels and segments may be decisive of whether the reservoir is to be made of
plastic, perhaps by injection moulding, or is to be made of metal such as aluminium,
perhaps by die casting.

The cooling liquid enters the reservoir through the tube inlet connection 15 and enters the
pump inlet 20, and is pumped out of the pump outlet 19 connected to the outlet
connection 16. The connection between the reservoir and the inlet tube connection and the
outlet tube connection, respectively, are made liquid tight. The pump may not only be a
self-contained pumping device, but may be made integrated into the reservoir, thus
making the reservolr and a pumping device one single integrated component. This single
Integrated element of the reservoir and the pumping device may also be integrated, thus
making the reservoir, the pumping device and the heat exchanging surface one single
integrated unit, This may as example be possible If the reservoir is made of a metal such
as aluminium. Thus, the choice of material provides the possibility of constituting both the
reservoir and a heat exchanging surface having a relatively high heat conductivity, and
possibly also renders the possibility of providing bearings and the like constructional
elements for a motor and a pumping wheel being part of the pumping device.
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In an alternative embodiment, the pump is placed in immediate vicinity of the reservoir,
however outside the reservoir. By placing the pump outside, but In immediate vicinity of
the reservoir, still an integrate element may be obtained, The pump or the inlet or the
outlet is preferably positioned so as to obtain a turbulence of flow in the immediate vicinity
of the heat exchanging interface, thereby promoting increased heat dissipation between
the heat exchanging interface end the cooling liquid. even in the alternative, a pumping
member such as an impeller (see fig. 15-16) may be provided in the immediate vicinity of
the heat exchanging surface. The pumping member itself normally introduces a turbulence
of flow, and thereby the increased heat dissipation is promoted irrespective of the position
of the pump itself, or the position of the inlet or of the outlet to the reservoir or to the
pump.

The pump may be driven by an AC or a DC electrical motor. When driven by an AC
electrical motor, although being technically and electrically unnecessary in a computer
system, this may be accomplished by converting part of the DC electrical power of the
power supply of the computer system to AC electrical power for the pump. The pump may
be driven by an electrical motor at any voltage common in public electrical networks such
as 110V or 220V. However, in the embodiment shown, the pump is driven by a 12V AC
electrical motor.

Control of the pump in case the pump is driven by an AC electrical motor, preferably takes
place by means of the operative system or an alike means of the computer system itself,
and where the computer system comprises means for measuring the CPU load and/or the
CPU temperature. Using the measurement performed by the operative system or alike
system of the computer system eliminates the need for special means for operating the
pump. Communication between the operative system or alike system and a processor for
operating the pump may take place along already established communication links in the
computer system such as a USB-link. Thereby, a real-time communication between the
cooling system and the operative system is provided without any special means for
establishing the communication.

In the case of the motor driving the pump Is an AC electrical motor, the above method of
controlling the pump may be combined with a method, where said pumping means is
provided with a means for sensing a position of the rotor of the electrical motor, and
wherein the following steps are employed: Initially establishing a preferred rotational
direction of the rotor of the electrical motor, before start of the electrical motor, sensing
the angular position of the rotor, during start, applying an electrical AC voltage to the
electrical motor and selecting the signal value, positive or negative, of the AC voltage at
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start of the electrical motor, said selection being made according to the preferred
rotational direction, and said application of the AC voltage being performed by the
computer system for applying the AC voltage from the electrical power supply of the
computer system during conversion of the electrical DC voltage of the power supply to AC
voltage for the electrical motor. By the operative system of the computer system itself
generating the AC voltage for the electrical motor, the rotational direction of the pump is
exclusively selected by the computer system, non-depending on the applied voltage of the
public grid powering the computer system.

Further control strategies utilising the operative system or alike system of the computer
system may involve balancing the rotational speed of the pump as a function of the cooling
capacity needed. If a lower cooling capacity is needed, the rotational speed of the pump,
may be limited, thereby limiting the noise generating by the motor driving the pump.

In the case an air fan is provided in combination with a heat sink as shown in fig. 1, of the
air fan is provided in combination with the heat radiator, the operative system or alike
system of the computer system may be designed for regulating the rotational speed of the
pump, and thus of the motor driving the pump, and the rotational speed of the air fan, and
thus the motor driving the air fan. The regulation will take into account the cooling
capacity needed, but the regulation will at the same time take into account which of the
two cooling means, i.e. the pump and the air fan, is generating the most noise. Thus, it
the air fan generally is generating more noise than the pump, then the regulation will
reduce the rotational speed of the air fan before reducing the rotational speed of the
pump, whenever a lower cooling capacity is needed. Thereby, the noise level of the entire
cooling system is lowered as much as possible. If the opposite Is the case, i.e. the pump
generally generating more noise than the air fan, then the rotational speed of the pump
will be reduced before reducing the rotational speed of the air fan.

Even further control strategies involve controlling the cooling capacity in dependence on
the type of computer processing taking place. Some kind of computer processing, such as
word-processing, applies a smaller load on the processing units such as the CPU than other
kinds of computer processing, such as image processing. Therefore, the kind of processing
taking place on the computer system may be used as an indicator of the cooling capacity.
It may even be possible as part of the operative system or similar system to establish
certain cooling scenarios, depending on the kind of processing intended by the user. If the
user selects as example word-processing, a certain cooling strategy is applied based on a
limited need for cooling. If the user selects as example image-processing, a certain cooling
strategy is applied based on an increased need for cooling. Two or more different cooling
scenarios may be established depending on the capacity and the control possibilities and
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capabilities of the cooling system and depending on the intended use of the computer
system, either as selected by a user during use of the computer system or as selected
when choosing hardware during build-up of the computer system, i.e. before actual use of
the computer system.

The pump is not being restricted to a mechanical device, but can be in any form capable of
pumping the cooling liguid through the system. However, the pump is preferably one of
the following types of mechanical pumps: Bellows pump, centrifugal pump, diaphragm
pump, drum pump, flexible liner pump, flexible impeller pump, gear pump, peristaltic
tubing pump, piston pump, processing cavity pump, pressure washer pump, rotary lobe
pump, rotary vane pump and electro-kinetic pump. Similarly, the motor driving the
pumping member need not be electrical but may also be a piezo-electrically operated
motor, a permanent magnet operated motor, a fluid-operated motor or a capacitor-
operated motor. The choice of pump and the choice of motor driving the pump id
dependent on many different parameters, and it is up to the person skilled in the art to
choose the type of pump and the type of motor depending on the specific application. As
example, some pumps and some motors are better suited for small computer systems
such as lab-tops, some purmps and some motors are better suited for establishing i high
flow of the cooling liquid and thus a high cooling effect, and even some pumps and motors
are better suited for ensuring a low-noise operation of the cooling system.

Fig. 7 is a cut-out view into the reservoir, when the reservoir and the heat exchanging
surface 4 is assembled and the pump 21 is situated inside the reservoir. The reservoir is
provided with the tube inlet connection (not seen from the figure) through which the
cooling liquid enters the reservoir. Subsequently, the cooling liquid flows through the
reservoir passing the heat exchanging surface and enters the inlet of the pump. After
having been passed through the pump, the cooling liquid is passed out of the outlet of the
pump and further out through the tube outlet connection 16. The figure also shows a lid 17
for the reservoir. The flow of the cooling liquid inside the reservoir and trough the pump
may be further optimised in order to use as little energy as possible for pumping the
cooling liquid, but still having a sufficient amount of heat from the heat exchanging surface
being dissipated in the cooling liquid. This further optimisation can be established by
changing the length and shape of the tube connection inlet within the reservoir, and/or by
changing the position of the pump inlet, and/or for instance by having the pumping device
placed in the vicinity and in immediate thermal contact with the heat exchanging surface
and/or by providing channels or segments inside the reservoir.

In this case, an increased turbulence created by the pumping device is used to improve the
exchange of heat between the heat exchanging surface and the cooling liquid. Another or
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an additional way of improving the heat exchange is to force the cooling liquid to pass
through specially adapted channels or segments being provided inside the reservoir or by
making the surface of the heat exchanging surface plate inside the reservoir uneven or by
adopting a certain shape of a heat sink with segments. In the figure shown, the inner
surface of the heat exchanging surface facing the reservoir is plane.

Fig. 8 is a perspective view of the cooling system showing the reservoir 14 with the heat
exchanging surface (not shown) and the pump (not shown) inside the reservoir. The tube
inlet connection and the tube outlet connection are connected to a heat radiator by means
of connecting tubes 24 and 25 through which the cooling liquid flows into and out of the
reservoir and the heat radiator, respectively. Within the heat radiator 11, the cooling liquid
passes a number of channels for radiating the heat, which has been dissipated into the
cooling liquid inside the reservoir, and to the surroundings of the heat exchanger. The air
fan 10 blows air past the channels of the heat radiator in order to cool the radiator and
thereby cooling the cooling liquid flowing inside the channels through the heat radiator and
back into the reservoir.

According to the invention, the heat radiator 11 may be provided alternatively. The
alternative heat radiator is constituted by a heat sink, such as a standard heat sink made
of extruded aluminium with fins on a first side and a substantially plane second side. An
air-fan may be provided in connection with the fins along the first side. Along the second
side of the heat sink a reservoir is provided with at least one aperture intended for being
closed by placing said aperture covering part of, alternatively covering the whole of, the
substantial plane side of the heat sink. When closing the reservoir in such a way a surface
of the heat sink is in direct heat exchanging contact with an interior of the reservoir, and
thus In direct heat exchanging contact with the cooling liquid in the reservoir, through the
at least one aperture. This alternative way of providing the heat radiator may be used in
the embodiment shown in fig. 8 or may be used as a heat radiator for another use and/or
for another embodiment of the invention.

A pumping means for pumping the cooling liquid trough the reservoir may or may not be
provided inside the reservoir at the heat sink. The reservoir may be provided with channels
or segments for establishing a certain flow-path for the cooling liquid through the
reservoir. Channels or segments are especially needed when the inner surface of the heat
exchanging surface Is plane andfor when the inner walls of the reservoir are smooth
and/or if the pump is not situated inside the reservoir. In either of the circumstances
mentioned, the flow of the cooling liquid inside the reservoir may result in the cooling
liquid passing the reservoir too quickly and not being resident in the reservoir for a
sufficlent amount of time to take up a sufficient amount of heat from the heat exchanging
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surface. If channels or segments in the reservoir are to be provided inside the reservoir,
the shape and of the channels and segments may be decisive of whether the reservoir is to
be made of plastic, perhaps by injection moulding, or is to be made of metal such as
aluminium, perhaps by die casting.

By means of the alternative heat radiator, the heat radiator 11 is not provided as is shown
in the figure with the rather expensive structure of channels leading the cooling liquid
along ribs connecting the channels for improved surface of the structure. Instead, the heat
radiator is provided as described as a unit constituted by a heat sink with or without a fan
and a reservoir, and thereby providing a simpler and thereby cheaper heat radiator than
the heat radiator 11 shown in the figure.

The alternative heat radiator provided as an unit constituted by a heat sink and a
reservoir, may be used solely, with or without a pump inside the reservoir and with or
without the segments or channels, for being placed in direct or indirect thermal contact
with a heat generating processing unit such as CPU or with the heat exchanging surface,
respectively. These embodiments of the invention may e.g. be used for a reservoir, where
the cooling liquid along a first side within the reservoir is in direct heat exchanging contact
with the heat generating processing unit such as a CPU and the cooling liquid along a
second side within the reservoir is in direct heat exchanging contact with a heat sink. Such
a reservoir may be formed such as to provide a larger area of heat exchanging surface
towards the heat generating processing unit such as a CPU than the area of the heat
exchanging surface facing the heat sink. This may e.g. have the purpose of enlarging the
area of the heat exchanging surface so as to achieve an improved heat dissipation form
e.g. the CPU to the heat sink than that of a conventional heat sink without a reservoir
attached. Conventional heat sinks normally only exchanges heat with the CPU through the
area as given by the area of the top side of the CPU. A system comprising a liquid
reservoir and a heat sink with a fan provided has been found to be a simple, cost
optimised system with an improved heat dissipation than that of a standard heat sink with
a fan, but without the reservoir. In another embodiment of the invention, which may be
derived from fig. 8, the air fan and the heat radiator is placed directly in alignment of the
reservoir. Thereby, the reservoir 14, the air fan 10 and the radiator 11 constitute an
integrate unit. Such an embodiment may provide the possibility of omitting the connection
tubes, and passing the cooling liquid directly from the heat radiator to the reservoir via an
inlet connection of the reservoir, and directly from the reservoir to the heat radiator via an
outlet connection of the reservoir. Such an embodiment may even render the possibility of
both the pumping device of the liquid pump inside the reservoir and the electrical motor
for the propeller of the alr fan 23 of the heat radiator 11 being driven by the same
electrical motor, thus making this electrical motor the only motor of the cooling system.
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When placing the heat radiator on top of the air fan now placed directly in alignment with
the reservoir and connecting the heat radiator directly to the inlet connection and outlet
connection of the reservoir, a need for tubes will not be present. However, if the heat
radiator and the reservoir is not In direct alignment with each other, but tubes may still be
needed, but rather than tubes, pipes made of metal such as copper or aluminium may be
employed, such pipes being impervious to any possible evaporation of cooling liquid. Also,
the connections between such pipes and the heat radiator and the reservoir, respectively,
may be soldered so that even the connections are made impervious to evaporation of
cooling liquid.

In the derived embodiment just described, an integrated unit of the reservoir, the heat
exchanging surface and the pumping device will be given a structure establishing improved
heat radiating characteristics because the flow of air of the air fan may also'be directed
along outer surfaces of the reservoir. If the reservoir is made of a metal, the metal will be
cooled by the air passing the reservoir after having passed or before passing the heat
radiator. If the reservoir is made of metal, and if the reservoir is provided with segments
on the outside surface of the reservoir, such cooling of the reservoir by the air will be
further improved. Thereby, the integrated unit just described will be applied improved heat
radiating characteristics, the heat radiation function normally carried out by the heat
radiator thus being supplemented by one or more of the further elements of the cooling
system, i.e. the reservoir, the heat exchanging surface, the liquid pump and the air fan.

Fig. 9-10 show an embodiment of a reservoir housing 14, where channels 25 are provided
inside the reservoir for establishing a forced flow of the cooling liquid inside the reservoir.
The channels 25 in the reservoir 14 lead from an inlet 15 to an outlet 16 like a maze
between the inlet and the outlet. The reservoir 14 is provided with an aperture 27 having
outer dimensions corresponding to the dimensions of a free surface of the processing unit
1 to be cooled. In the embodiment shown, the processing unit to be cooled is a CPU 1.

When channels 26 are provided inside the reservoir, the shape of the channels may be
decisive of whether the reservoir is to be made of plastic, perhaps manufactured by
injection moulding, or is to be made of metal such as aluminium, perhaps manufactured by
extrusion or by die casting.

The reservoir 14 or any other parts of the cooling system, which are possibly
manufactured from a plastic material may be "metallised" in order to minimise liquid
diffusion or evaporation of the liquid. The metal may be provided as a thin layer of metal
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coating provided on either or on both of the internal side or the external side of the plastic
part.

The CPU 1 is intended for being positioned in the aperture 27, as shown in fig. 10, so that
outer boundaries of the CPU are engaging boundaries of the aperture. Possibly, a sealant
(not shown) may be provided along the boundaries of the CPU and the aperture for
ensuring a fluid tight engagement between the boundaries of the CPU and the boundaries
of the aperture. When the CPU 1 is positioned in the aperture 27, the free surface (not
shown) of the CPU is facing the reservoir, i.e. the part of the reservoir having the channels
provided. Thus, when positioned in the aperture 27 (see fig. 10), the free surface of the
CPU 1 Is having direct contact with cooling fiquid flowing through the channels 26 in the
reservoir.

When cooling liquid is forced from the inlet 15 along the channels 26 to the outlet 16, the
whole of the free surface of the CPU 1 will be passed over by the cooling liquid, thus
ensuring a proper and maximised cooling of the CPU. The configuration of the channels
may be designed and selected according to any one or more provisions, i.e. high heat
dissipation, certain flow characteristics, ease of manufacturing etc. Accordingly, the
channels may have another design depending on any desire or requirement and depending
on the type of CPU and the size and shape of the free surface of the CPU. Also. other
processing units than a CPU may exhibit different needs for heat dissipation, and may
exhibit other sizes and shapes of the free surface, leading to a need for other
configurations of the channels. If the processing unit is very elongate, such as a row of
microprocessors, one or a plurality of parallel channels may be provided, perhaps just
having a common inlet and a common outlet.

Fig. 11-13 show an embodiment of a heat sink 4, where segments 28 are provided at a
first side 4A of the heat sink, and fins 29 for dissipating heat to the surroundings are
provided at the other, second side 4B of the heat sink. An intermediate reservoir housing
30 is provided having a recessed reservoir at the one side facing the first side 4A of the
heat sink. The recessed reservoir 30 has an inlet 31 and an outlet 32 at the other side
opposite the side facing the heat sink 4.

When segments 28 are provided on the first side 4A of the heat sink, the shape of the
segments may be decisive of whether the reservoir, which is made from metal such as
aluminium or copper, is to be made by extrusion or is to be made by other manufacturing
processes such as die casting. Especially when the segments 28 are linear and are parallel
with the fins 29, as shown in the embodiment, extrusion is a possible and cost-effective

means of manufacturing the heat sink 4.
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The intermediate reservoir 30 or any other parts of the cooling system, which are possibly
manufactured from a plastic material may be "metallised" in order to minimise fiquid
diffusion or evaporation of the liquid. The metal may be provided as a thin layer of metal
coating provided on either or on both of the internal side or the external side of the plastic
part.

The recessed reservoir is provided with a kind of serration 33 along opposite sides of the
reservoir, and the inlet 31 and the outlet 32, respectively, are provided at opposite corners
of the intermediate reservoir 30. The segments 28 provided at the first side 4A of the heat
sink, I.e. the side facing the intermediate reservoir 30, are placed so that when the heat
sink is assembled with the intermediate reservoir housing (see fig 13) the segments 29 run
from one serrated side of the reservoir to the other serrated side of the reservoir.

When cooling liquid is forced from the inlet 31 through the reservoir, along channels (not
shown) formed by the segments 29 of the heat sink 4 and to the outlet 32, the whole of
the first side 4A of the heat sink will be passed over by the cooling liquid, thus ensuring a
proper and maximised heat dissipation between the cooling liquid and the heat sink. The
configuration of the segments on the first side 4A of the heat sink and the configuration of
the serrated sides of the intermediate reservoir housing may be designed and selected
according to any provisions. Accordingly, the segments may have another design, perhaps
being wave-shaped or also a serrated shape, depending on any desired flow characteristics
of the cooling liquid and depending on the type of heat sink and the size and shape of the

reservoir.

Also other types of heat sinks, perhaps circular shaped heat sinks may exhibit different
needs for heat dissipation, may exhibit other sizes and shapes of the free surface, leading
to a need for other configurations of the segments and the intermediate reservoir. If the
heat sink and the reservoir are circular or oval, a spiral-shaped segmentation or radially
extending segments may be provided, perhaps having the inlet or the outlet in the centre
of the reservoir. If an impeller of the pump is provided, as shown in fig. 15-16, the
impeller of the pump may be positioned in the centre of a spiral-shaped segmentation or in
the centre of radially extending segments.

Fig. 14 shows the reservoir 14 shown in fig. 9-10 and the heat sink 4 and the intermediate
reservoir 30 shown in fig. 11-13 being assembled for thereby constituting an integrated
monolithic unit. It is not absolutely necessary to assemble the reservoir 14 of fig. 9-10 and
the heat sink 4 and the intermediate reservoir 30 of fig. 11-13 in order to obtain a properly
functioning cooling system. The inlet 15 and the outlet 16 of the reservoir 14 of fig. 9-10
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may be connected to the outlet 32 and the inlet 31, respectively, of the intermediate
reservoir of fig. 11-13 by means of tubes or pipes.

The reservoir 14 of fig. 9-10 and the heat sink 4 and the intermediate reservoir 30 of fig.
11-13 may then be positioned in the computer system at different locations. However, by
assembling the reservoir 14 of fig- 9-10 and the heat sink 4 and the intermediate reservoir
30 of fig. 11-13 a very cempact monolithic unit is obtained, also obviating the need for
tubes or pipes. Tubes or pipes may involve an increased risk of leakage of cooling liquid or
may require soldering or other special working in order to eliminate the risk of leakage of
cooling liquid. By eliminating the need for tubes or pipes, any leakage and any additional
working is obviated when assembling the cooling system.

Fig. 15-16 show a possible embodiment of a reservoir according to the invention. The
reservoir is basically similar to the reservoir shown in fig. 9-10. However, an impeller 33 of
the pump of the cooling system is provided in direct communication with the channels 26.
Also, in the embodiment shown, a heat exchanging interface 4 such as a surface made
from a copper plate, alternatively a plate of another material having a high thermal
conductivity, is placed between the channels 26 inside the reservoir and the CPU 1 as the
processing unit.

The heat exchanging surface 4 is preferably made from a copper plate having a plane
outer surface as shown in the figure, said outer surface being intended for abutting the
free surface of the heat generating component such as the CPU 1 (see fig. 4). However,
also the inner surface (not shown, see fig. 7) facing the reservoir is plane. Accordingly, the
copper plate need no machining other than the shaping of the outer boundaries into the
specially adapted shape used in the embodiment shown and drilling of holes for insertion
of the bolts. No milling of the inner and/or the outer surface need be provided.

The provision of the heat exchanging surface 4 need not be a preferred embodiment,
seeing that the solution incorporating the aperture (see fig. 9-10) result in a direct heat
exchange between the free surface of the CPU or other processing unit and the cooling
liquid flowing along the channels in the reservoir. However, the heat exchanging surface
enables usage of the cooling system Independently on the type and size of the free surface
of CPU or other processing unit.

In the embodiment shown, the heat exchanging surface 4 is secured to the reservoir by
means of bolts 22. Other convenient fastening means may be used. The heat exchanging
surface 4 and thus the reservoir 14 may be fastened to the CPU 1 or other processing unit
by any suitable means such as soldering, brazing or by means of thermal paste combined
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with glue. Alternatively, special means (not shown) may be provided for ensuring a
thermal contact between the free surface of the CPU or other processing unit and the heat
exchanging surface. One such means may be the fastening means shown in fig. 4 and fig.
5 or similar fastening means already provided as part of the computer system.

When channels 26 are provided inside the reservoir 14, the shape of the channels may be
decisive of whether the reservoir is to be made of plastic, perhaps by injection moulding,
or is to be made of metal such as aluminium, perhaps by die casting.

The reservoir 14 or any other parts of the cooling system, which are possibly
manufactured from a plastic material may be "metallised” in order to minimise liquid
diffusion or evaporation of the liquid. The metal may be provided as a thin layer of metal
coating provided on either or on both of the internal side or the external side of the plastic
part.

The impeller 33 (see fig. 14) of the pump is positioned in a separate recess of the channels
26, said separate recess having a size corresponding to the diameter of the impeller of the
pump. The recess is provided with an inlet 34 and an outlet 35 being positioned opposite
an inlet 31 and an outlet 32 of cooling liquid to and from, respectively, the channels 26.
The impeller 33 of the pump has a shape and a design intended only for one way rotation,
In the embodiment shown a clock-wise rotation only. Thereby, the efficiency of the
impeller of the pump is highly increased compared to impellers capable of and intended for
both clock-wise and counter clock-wise rotation.

The increased efficiency of the impeller design results in the electric motor (not shown)
driving the impeller of the pump possibly being smaller than otherwise needed for
establishing a proper and sufficient flow of cooling liquid through the channels. In a
preferred embodiment, the electric motor is an AC motor, preferably a 12V AC motor,
leading to the possibility of an even smaller motor needed for establishing the proper and
sufficient flow of cooling liquid through the channels.

The impeller of the pump may be driven by an AC or a DC electrical motor. However, as
mentioned, preferably the impeller of the pump is driven by an AC electrical motor.
Although being technically and electrically unnecessary to use an AC electrical motor in a
computer system, this may be accomplished by converting part of the DC electrical power
of the power supply of the computer system to AC electrical power for the impeller of the
pump. The impeller may be driven by an electrical motor at any voltage common in public
electrical networks such as 110V or 220V. However, in the embodiment shown, the
impeller of the pump is driven by a 12V electrical motor.
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The invention has been described with reference to specific embodiments and with
reference to specific utilisation, it is to be noted that the different embodiments of the
invention may be manufactured, marketed, sold and used separately or jointly in any
5 combination of the plurality of embodiments. In the above detailed description of the
invention, the description of one embodiment, perhaps with reference to one or more
figures, may be incorporated into the description of another embodiment, perhaps with
reference to another or more other figures, and vice versa. Accordingly, any separate
embodiment described in the text and/or in the drawings, or any combination of two or
10 more embodiments is envisaged by the present application.
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CLAIMS

1. A cooling system for a computer system, said computer system comprising

- at least one unit such as a central processing unit (CPU) generating thermal energy and
said cooling system intended for cooling the at least one processing unit and comprising

- a reservoir having an amount of cooling liquid, said cooling liquid intended for
accumulating and transferring of thermal energy dissipated from the processing unit to the
cooling liquid, ‘

- a heat exchanging interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,

- a pumping means being provided as part of an integrate element, said integrate element
comprising the heat exchanging interface, the reservoir and the pump,

- said pump intended for pumping the cooling liquid into the reservoir, through the
reservoir and from the reservoir to a heat radiating means,

~ said heat radiating means intended for radiating thermal energy from the cooling liquid,
dissipated to the cooling liquid, to surroundings of the heat radiating means.

2. A cooling system according to claim 1, wherein the pump is placed inside the reservoir
with at least an inlet or an outlet leading to the cooling liquid in the reservoir.

3. A cooling system according to claim 1, wherein the pump is placed outside the reservoir
in the immediate vicinity of the reservoir and wherein at least an inlet or an outlet is
leading directly to the cooling liquid in the reservoir.

4. A cooling system according to any of the preceding claims, wherein an inlet of the pump
is positioned in immediate vicinity of the heat exchanging interface for thereby obtaining a
turbulence of flow of the cooling liquid in the immediate vicinity of the heat exchanging
interface.

5. A cooling system according to any of the preceding claims, wherein an outlet of the
pump is positioned in immediate vicinity of the heat exchanging interface for thereby
obtaining a turbulence of flow of the cooling liquid in the immediate vicinity of the heat
exchanging interface.

6. A cooling system according to any of the preceding claims, wherein a pumping member
of the pump is positioned in immediate vicinity of the heat exchanging interface for
thereby obtaining a turbulence of flow of the cooling liquid in the immediate vicinity of the
heat exchanging interface.
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7. A cooling system according to any of the preceding claims, wherein tne pump is selected
from the following types: Bellows pump, centrifugal pump, diaphragm pump, drum pump,
flexible liner pump, flexible impeller pump, gear pump, peristaltic tubing pump, piston
pump, processing cavity pump, pressure washer pump, rotary lobe pump, rotary vane
pump and electro-kinetic pump.

8. A cooling system according to any of the preceding claims, wherein driving means for
driving the pump is selected among the following driving means: electrically operated
rotary motor, piezo-electrically operated motor, permanent magnet operated motor, fluid-
operated motor, capacitor-operated motor.

9. A cooling system according to any of the preceding claims, wherein one or more of the
following means are provided inside the reservoir for increasing the heat absorption by the
cooling liquid: channels or segments inside the reservoir, an uneven surface being
provided on a physical surface of the heat exchanging interface, a heat sink with segments
provided inside the reserveir and being in thermal contact with the cooling liquid.

10. A cooling system according to any of the preceding claims, where the heat exchanging
interface is a heat exchanging surface being in close thermal contact with the processing
unit for dissipating heat from the processing unit to the cooling liquid via the heat

exchanging surface.

11. A cooling system according to any of the preceding claims, where the heat exchanging
interface is a free surface of the processing unit, said free surface of the processing unit
having direct access to the cooling liquid for dissipating heat from the processing unit
directly to the cooling liquid,

12. A cooling system for a computer system, said computer system comprising

- at least one unit such as a central processing unit (CPU) generating thermal energy and
said cooling system intended for cooling the at least one processing unit and comprising

- a reservoir having an amount of cooling liquid for accumulating and transferring of
thermal energy dissipated from the processing unit to the cooling liquid,

- a heat exchanglng interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,

- a pump intended for pumping the cooling liquid into the reservoir, through the reservoir
and from the reservoir to a heat radiating means,

- said cooling system being intended for thermal contact with the processing unit by means
of existing fastening means associated with the processing unit, and
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- said heat radiating means intended for radiating from the cooling liquid thermal energy,
dissipated to the cooling liquid, to surroundings of the heat radiating means.

13. A cooling system according to claim 12, wherein the existing fastening means are
means intended for attaching a heat sink to the processing unit.

14. A cooling system according to claim 12, wherein the existing fastening means are
means intended for attaching a cooling fan to the processing unit.

15. A cooling system according to claim 12, wherein the existing fastening means are
means intended for attaching a heat sink together with a cooling fan to the processing
unit.

16. A cooling system according to any of claims 12-15, wherein the pump is selected from
the following types: Bellows pump, centrifugal pump, diaphragm pump, drum pump,
flexible liner pump, flexible impeller pump, gear pump, peristaltic tubing pump, piston
pump, processing cavity pump, pressure washer pump, rotary lobe pump, rotary vane
pump and electro-kinetic pump.

17. A cooling system according te any of claims 12-16, wherein driving means for driving
the pump is selected among the following driving means: electrically operated rotary
motor, piezo-electrically operated motor, permanent magnet operated motor, fluid-
operated motor, capacitor-operated motor.

18. A cooling system according to any of claims 12-17, wherein one or more of the
following means are provided inside the reservoir for increasing the heat absorption by the
cooling liquid: channels or segments inside the reservoir, an uneven surface being
provided on a physical surface of the heat exchanging interface, a heat sink with segments
provided Inside the reservoir and being in thermal contact with the heat exchanging

surface.

19. A cooling system according to any of claims 12-18, where the heat exchanging
interface Is a heat exchanging surface being in close thermal contact with the processing
unit for dissipating heat from the processing unit to the cooling liquid via the heat
exchanging surface.

20. A cooling system according to any of claims 12-18, where the heat exchanging
interface is a free surface of the processing unit, said free surface of the processing unit
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having direct access to the cooling liquid for dissipating heat from the processing unit
directly to the cooling liquid,

21. A cooling system for a computer system, said computer system comprising

- at least one unit such as a central processing unit (CPU) generating thermal energy and
said cooling system intended for cooling the at least one processing unit and comprising
- a reservoir having an amount of cooling liquid for accumulating and transferring of
thermal energy dissipated from the processing unit to the cooling liquid,

- @ heat exchanging interface for providing thermal contact with the processing unit and
the cooling liquid for dissipating heat from the processing unit to the cooling liquid,

- a pump intended for pumping the cooling liquid into the reservoir, through the reservoir
and from the reservoir to a heat radiating means, and

- said cooling system further comprising a pump wherein the pump is driven by an AC
electrical motor powered by a DC electrical power supply of the computer system,

- where at least part of the electrical power from said power supply is intended for being
converted to AC being supplied to the electrical motor.

22. A cooling system according to claim 21, wherein the pump is selected from the
following types: Bellows pump, centrifugal pump, diaphragm pump, drum pump, flexible
liner pump, flexible impeller pump, gear pump, peristaltic tubing pump, piston pump,
processing cavity pump, pressure washer pump, rotary lobe pump, rotary vane pump and
electro-kinetic pump.

23. A cooling system according to claim 21 or 22, wherein one or more of the following
means are provided inside the reservoir for increasing the heat absorption by the cooling
liquid: channels or segments inside the reservoir, an uneven surface being provided on a
physical surface of the heat exchanging interface, a heat sink with segments provided
Inside the reservoir and being in thermal contact with the heat exchanging surface.

24. A cooling system according to any of claims 21-23, where the heat exchanging
interface is a heat exchanging surface being in close thermal contact with the processing
unit for dissipating heat from the processing unit to the cooling liquid via the heat
exchanging surface.

25. A cooling system according to any of the claims 21-23, where the heat exchanging
interface is a free surface of the processing unit, said free surface of the processing unit
having direct access to the cooling liquid for dissipating heat from the processing unit
directly to the cooling liquid,
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26. A cooling system according to any of the claims 1-25, wherein a motor is intended
both for driving the pump for pumping the cooling liquid and for driving a fan for
establishing a flow of air in the vicinity of the reservoir.

27. A cooling system according to any of the claims 1-25, wherein a motor is intended
beth for driving the pump for pumping the cooling liquid and for driving a fan for
establishing a flow of air in the vicinity of the heat radiating means.

28. A cooling system according to any of the claims 1-25, wherein a motor is intended
both for driving the pump for pumping the cooling liquid, and for driving the a fan for
establishing a flow of air in the vicinity of the reservoir, and for driving a fan for
establishing a flow of air in the vicinity of the heat radiating means.

29. A cooling system according to any of the preceding claims, wherein the heat
exchanging interface is an element being separate from the reservoir, and where the heat
exchanging interface is secured to the reservoir in @ manner so that the heat exchanging
interface constitutes part of the reservoir when beirng secured to the reservoir.

30. A cooling system according to any of claims 1-28, wherein the heat exchanging
interface constitutes an integrate part of the reservoir, and where the heat exchanging
interface extends along an area of a surface of the reservoir, said area of surface being
intended for facing the processing unit and said area of surface being intended for close
thermal contact with the processing unit.

31. A cooling system according to any of claims 1-28, wherein the heat exchanging
interface is constituted between a free surface of the processing unit and the cooling liquid
in the reservoir, and where the heat exchanging interface is capable of establishing the
close thermal contact with the processing unit through an aperture provided in the
reservoir, and where the aperture extends along an area of the surface of the reservoir,
said area of surface being intended for facing the processing unit.

32. A cooling system according to any of the preceding claims wherein said heat
exchanging interface has an surface facing said reservoir, and said inside surface being
substantially plane.

33. A cooling system for a computer system, said computer system comprising
- at least one unit such as a central processing unit (CPU) generating thermal energy and
said cooling system intended for cooling the at least one processing unit comprising
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- a reservoir having an amount of cooling liquid, said cooling liquid intended for
accumulating and transferring of thermal energy dissipated from the processing unit to the
cooling liquid,

- a heat exchanging interface for providing thermal contact between the processing unit
and the cooling liquid for dissipating heat from the processing unit to the cooling liquid,

- a pumping means being intended for pumping the cooling liquid into the reservoir,
through the reservoir and from the reservoir to a heat radiating means,

- said heat radiating means intended for radiating thermal energy from the cooling liquid,
dissipated to the cooling liquid, to surroundings of the heat radiating means,- said heat
exchanging interface being manufactured from a material suitable for heat conducting, and
- with a first side of the heat exchanging interface facing the central processing unit being
substantially plane and

- with a second side of the heat exchanging interface facing the cooling liquid being
substantially plane and

- said reservoir being manufactured from plastic, and channels or segments being
provided in the reservoir for establishing a certain flow-path for the cooling liquid through
the reservoir.

34. A cooling system according to claim 33, wherein said pumping means is provided as
part of an integrate element, said integrate element: comprising the heat exchanging
interface, the reservoir and the pumping means. 35. A cooling system according to claim
33 or 34, wherein an inlet of said pumping means is positioned in immediate vicinity of the
heat exchanging interface for thereby obtaining a turbulence of flow of the cooling liquid in
the immediate vicinity of the heat exchanging interface.

36. A cooling system according to claim 33 or 34, wherein an outlet of said pumping
means is positioned in immediate vicinity of the heat exchanging interface for thereby
obtaining a turbulence of flow of the cooling liquid in the immediate vicinity of the heat

exchange interface.

37. A cooling system according to claim 33 or 34, wherein a pumping member of said
pumping means is positioned in immediate vicinity of the heat exchanging interface for
thereby obtaining a turbulence of flow of the cooling liquid in the immediate vicinity of the

heat exchanging interface.

38. A cooling system according to any of claims 33-37, wherein the pumping means is
selected from the following types: Bellows pump, centrifugal pump, diaphragm pump,

drum pump, flexible liner pump, flexible impeller pump, gear pump, peristaltic tubing
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pump, piston pump, processing cavity pump, pressure washer pump, rotary lobe pump,
rotary vane pump and electro-kinetic pump.

39. A cooling system according to any of claims 33-38, wherein driving means for driving
the pump is selected among the following driving means: electrically operated rotary
motor, piezo-electrically operated motor, permanent magnet operated motor, fluid-
operated motor, capacitor-operated motor.

40. A cooling system according to any of claims 33-39, wherein said pumping means is
driven by an AC electrical motor by a DC electrical power supply of the computer system,
wherein at least part of the electrical power from said power supply is intended for being
converted to AC being supplied to the electrical motor.

41. A cooling system according to any of claims 33-40, where the heat exchanging
interface is a heat exchanging surface being in close thermal contact with the processing
unit for dissipating heat from the processing unit to the cooling liquid via the heat
exchanging surface.

42. A cooling system according to any of claims 33-40, where the heat exchanging
interface is a free surface of the processing unit, said free surface of the processing unit
having direct access to the cooling liquid for dissipating heat from the processing unit
directly to the cooling liquid,

43. A cooling system for a computer system, sald computer system comprising

- at least one unit such as a central processing unit (CPU) generating thermal energy and
said cooling system intended for cooling the at least one processing unit comprising

- at least one liquid reservoir mainly for dissipating or radiating heat, said heat being
accumulated and transferred by said cooling liquid,

- said cooling system being adapted such as to provide transfer of said heat from a heat
dissipating interface to a heat radiating surface where

- said at least one liquid reservoir being provided with one aperture intended for being
closed by placing said aperture covering part of, alternatively covering the whole of, the at
least one processing unit in such a way that a free surface of the processing unit is in
direct heat exchanging contact with an Interior of the reservoir, and thus in direct heat
exchanging contact with the cooling liquid in the reservoir, through the aperture.

44. A cooling system for a computer system according to claim 43, wherein the aperture of
the reservoir is intended for being closed by attaching boundaries of said aperture to a free

surface of a the processing unit.
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45. A cooling system for a computer system according to claim 43, wherein the aperture of
the reservoir is intended for being closed by attaching boundaries of said aperture along
boundaries of a free surface of the processing unit.

46. A cooling system for a computer system according to claim 43, wherein the aperture of
the reservoir is intended for being closed by attaching boundaries of said aperture to a free
surface of a heat sink,

47. A cooling system for a computer system according to claim 43, wherein the aperture of
the reservoir Is Intended for being closed by attaching boundaries of said aperture along
boundaries of a free surface of a heat sink.

48. A cooling system according to claim 43, wherein

- a first reservoir is intended for being closed by attaching boundaries of an aperture in the
first reservoir to, alternatively along, a free surface of a said processing unit and wherein

- @ second reservoir is intended for being closed by attaching boundaries of an aperture in
the second reservoir to, alternatively along, a free surface of a to a free surface of a heat
sink, and where

- liquid conducting means are provided between the first reservoir and the second

reservoir.

49. A cooling system according to claim 43, wherein a first reservoir is closed by attaching
said first reservoir to a heat exchanging surface element being in close thermal contact
with the processing unit, said heat exchanging surface intended for dissipating heat from
the processing unit to cooling liquid in the first reservoir, and wherein a second reservoir is
closed by attaching said second reservoir to a surface of a heat sink, said heat sink
intended for radiating heat from cooling liquid in the second reservoir to the exterior

surroundings.

50. A cooling system according to claim 48 or 49, wherein said first reservoir and said
second reservoir are provided as a monolithic structure comprising both the first reservoir
and the second reservoir and where both a heat dissipation from the processing unit to the
cooling liquid in the first reservoir and heat radiation from the cooling liquid in the second
reservoir to exterjor surrounding is provided by the monolithic structure.

51. A cooling system according to claim 50, wherein sald monolithic structure is
manufactured at least partly from plastic, preferably is manufactured fully in plastic, and
said monolithic structure being manufactured by injection moulding.
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52. A cooling system according to any of claims 43-51, wherein transfer of said cooling
liquid from an outlet of the first reservoir to an inlet of the second reservoir, and from an
outlet of the second reservoir to an inlet of the first reservoir, and circulating the cooling

5 liquid within said liquid conducting means Is provided by a pumping means being intended
for pumping the cooling liquid.

53. A cooling system according to any of claims 43-52 wherein one of said reservoirs of
said monolithic structure comprises said pumping means.

10
54. A cooling system according to claim 52 or 53, wherein an inlet and/or an outlet and/or
a pumping member of said pumping means, is provided in the vicinity of said substantially
plane side in order to provide a turbulence of flow @nd hereby improve the exchange of
heat between said cooling liquid and substantially plane side.

15
55. A cdoling system according to claim 54, wherein an inlet of the pumping means is
provided within the first reservoir and the outlet is provided within the second reservoir.

56. A cooling system according to any of the claims 43-55, wherein the pump is selected

20 from the following types: Bellows pump, centrifugal pump, diaphragm pump, drum pump,
flexible liner pump, flexible impeller pump, gear pump, peristaltic tubing pump, piston
pump, processing cavity pump, pressure washer pump, rotary lobe pump, rotary vane
pump and electro-kinetic pump.

25 57. A cooling system according to any of the claims 43-56, wherein driving means for
driving the pump is selected among the following driving means: electrically operated
rotary motor, piezo-electrically operated motor, permanent magnet operated motor, fluid-

operated motor, capacitor-operated motor.

30 58. A cooling system according to any of claims 43-57, wherein said pumping means is
driven by an AC electrical motor by a DC electrical power supply of the computer system,
wherein at least part of the electrical power from said power supply is intended for being
converted to AC being supplied to the electrical maotor,

35 59. A cooling system according to any of claims 43-58, wherein one or more of the
following means are provided inside the reservoir for increasing the heat absorption by the
cooling liquid: channels or segments inside the reservoir, an uneven surface being
provided on a physical surface of the heat exchanging interface, a heat sink with segments
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provided inside the reservoir and being in thermal contact with the heat exchanging
interface.

60. A cooling system according to any of claims 43-59, wherein an electrical motor is
intended both for driving the pump for pumping the cooling liquid through the reservoir
and for driving a fan for establishing a flow of air around the reservoir.

61. A cooling system according to any of claims 43-59, wherein an electrical motor is
intended both for driving the pump for pumping the cooling liquid through the reservoir
and for dfiving a fan for establishing a flow of air along heat radiating means.

62. A cooling system according to any of claims 43-59, wherein an electrical motor is
intended both for driving the pump for pumping the cooling liquid through the reservoir,
and for driving a fan for establishing a flow of air around the reservoir, and for driving a
fan for establishing a flow of air along heat radiating means.

63. A method of cooling a computer system comprising at least one unit such as a central
processing unit (CPU) generating thermal energy and said methed utilising a cooling
system for cooling the at least one processing unit and, said cooling system comprising

- a reservoir

- at least one heat exchanging interface

- an air blowing fan

- a pumping means

said method of cooling comprising the steps of

- applying one of the following possibilities of how to operate the computer system:
establishing, or defining, or selecting an operative status of the computer system

- controlling the operation of at least one of the following means of the computer system;
the pumping means and the air blowing fan in response to at least one of the following
parameters; a surface temperature of the heat generating processing unit, an internal
temperature of the heat generating processing unit, or a processing load of the CPU

and

- in accordance with the operative status being established, defined or selected, controlling
the operation of the computer system in order to achieve at least one of the following
conditions; a certain cooling performance of the cooling system, a certain electrical
consumption of the cooling system, a certain noise level of the cooling system.
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64. A method according to claim 63 for cooling & computer system, wherein the operation
of the air blowing fan is controlled before any control of the operation of the pumping
means in order to achieve the at least one selected condition of the cooling system.

65. A method according to claim 63 or 64 for cooling a computer system, wherein said
computer system further comprises an operative system or an alike means comprising a
means for measuring the CPU load and/or the CPU temperature, and wherein said method
of cooling said CPU further comprises the step of

- using a measurement, performed by said BIOS or alike means, of the CPU load and/or
the CPU temperature for controlling said cooling system.

66. A method according to claim 63 for cooling a computer system, wherein said cooling
system further comprises a temperature measuring means for measuring a temperature of
the CPU, and wherein said method of cooling said CPU further comrprises the step of

- using a measurement, performed by said temperature measurement means, of the CPU
temperature for controlling said cooling system.

67. A method for cooling a computer system, wherein said cooling system further
comprises a pumping means with an impeller for pumping the cooling liquid through a
pumping housing, said pumping means being driven by an AC electrical motor with a
stator and a rotor, and said pumping means being provided with a means for sensing a
position of the rotor, and wherein the method comprises the following steps- Initially
establishing a preferred rotational direction of the rotor of the electrical motor

- before start of the electrical motor, sensing the angular position of the rotor

- during start, applying an electrical AC voltage to the electrical motor and selecting the
signal value, positive or negative, of the AC voltage at start of the electrical motor

- sald selection being made according to the preferred rotational direction, and

- said application of the AC voltage being performed by the computer system for applying
the AC voltage from the electrical power supply of the computer system during conversions
of the electrical DC voltage of the power supply to AC voltage for the electrical motor.

68. A method according to claim 67, where sensing the angular position of the rotor is
accomplished by a number Hall-sensors placed at angular intervals for detection of the
rotor's magnetic poles, the number of sensors corresponding to the number of magnetic
poles establishing the mechanical angle, and corresponding to the electrical angle.

69. A method according to claim 67 or claim 68, where application of the electrical AC
voltage to the electrical motor and selection of the signal value, positive or negative, of the
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AC voltage at start of the electrical motor is accomplished by the operating system of the
computer system and is communicated to an DC/AC converter of the computer system.

SUBSTITUTE SHEET (RULE 26)

Cooler Master Co., Ltd. Ex. 1002, Page 297 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



WO 2005/045654 PCT/DK2004/000775

1/14

FIG. 1

SUBSTITUTE SHEET (RULE 26)

Cooler Master Co., Ltd. Ex. 1002, Page 298 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



WO 2005/045654 PCT/DK2004/000775

2/14

FIG. 3

SUBSTITUTE SHEET (RULE 26)

Cooler Master Co., Ltd. Ex. 1002, Page 299 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



WO 2005/045654 PCT/DK2004/000775

FIG. 5

FIG. 4

SUBSTITUTE SHEET (RULE 26)

Cooler Master Co., Ltd. Ex. 1002, Page 300 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



WO 2005/045654 PCT/DK2004/000775

4/14

FIG. 6

SUBSTITUTE SHEET (RULE 26)

Cooler Master Co., Ltd. Ex. 1002, Page 301 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



WO 2005/045654 PCT/DK2004/000775

5/14

14

FIG. 7

© -
—~ o

SUBSTITUTE SHEET (RULE 26)

Cooler Master Co., Ltd. Ex. 1002, Page 302 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S

IPR2023-00667



WO 2005/045654 - PCT/DK2004/000775

6/14

FIG. 8

SUBSTITUTE SHEET (RULE 26)

Cooler Master Co., Ltd. Ex. 1002, Page 303 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



WO 2005/045654 PCT/DK2004/000775

7/14

5. 9

SUBSTITUTE SHEET (RULE 26)

Cooler Master Co., Ltd. Ex. 1002, Page 304 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



WO 2005/045654 PCT/DK2004/000775

8/14

SUBSTITUTE SHEET (RULE 26)

Cooler Master Co., Ltd. Ex. 1002, Page 305 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



WO 2005/045654 PCT/DK2004/000775

9/14

SUBSTITUTE SHEET (RULE 26)

Cooler Master Co., Ltd. Ex. 1002, Page 306 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



WO 2005/045654 PCT/DK2004/000775

10/14

Flt. 17

SUBSTITUTE SHEET (RULE 26)

Cooler Master Co., Ltd. Ex. 1002, Page 307 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



WO 2005/045654 PCT/DK2004/000775

11/14

SUBSTITUTE SHEET (RULE 26)

Cooler Master Co., Ltd. Ex. 1002, Page 308 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



PCT/DK2004/000775

12/14

Fla. #

SUBSTITUTE SHEET (RULE 26)

., Ltd. Ex. 1002, Page 309 of 344
Co., Ltd. v. Asetek Danmark A/S

Cooler Master Co
Cooler Master

IPR2023-00667



WO 2005/045654 PCT/DK2004/000775

13/14

SUBSTITUTE SHEET (RULE 26)

Cooler Master Co., Ltd. Ex. 1002, Page 310 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



WO 2005/045654 PCT/DK2004/000775

14/14

SUBSTITUTE SHEET (RULE 26)

Cooler Master Co., Ltd. Ex. 1002, Page 311 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



J—
Y -1 C
"UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO.Box 1450
Alexandria, Virginia 223131450
ov

UNITED STATES PATENT AND TRADEMARK OFFIGE

WWW.uSPLO. g
APPLICATION NUMBER FILING OR 371(C) DATE I FIRST NAMED APPLICANT l ATTY. DOCKET NO./TITLE J
10/578,578 05/05/2006 ‘Andre Sloth Eriksen -ASEROT |0 H -co02-

CONFIRMATION NO. 3450
POA ACCEPTANCE LETTER

LA

Date Mailed: 08/15/2008

22852

FINNEGAN, HENDERSON, FARABOW,
LLP

901 NEW YORK AVENUE, NW
WASHINGTON, DC 20001-4413

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 07/25/2008.

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

/adjones/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

Mek | 3-3-0%

P. Norman

Cooler Master Co., Ltd. Ex. 1002, Page 312 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



PATENT
Attormey Docket No. 10494, 0002-00000

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Eriksen, Andre Sloth Group Art Unit: 3744

Application No.: 10/578,578

Examiner: WALBERG, TERESA J.
Filed: May 05, 2006

For. COOLING SYSTEM FOR

COMPUTER SYSTEM Confirmation No.: 3450

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

Sir:

REVOCATION OF POWER OF ATTORNEY
STATEMENT UNDER 37 C.F.R. § 3,73(b)
AND GRANT OF NEW POWER OF ATTORNEY

The undersigned, a representative authorized to sign on behaif of the assignee
owning all of the interest in this patent application, hereby revokes ait previous powers
of attorney or authorization of agent granted in this application before the date of
execution hereof.

The undersigned verifies that Asetek A/S is the assignee of the entire right, title

and interest in the patent application identified above by virtue of an assignment from
the inventor recorded in the U.S. Patent and Trademark Office at Reel 019572, Frame

0974,

Cooler Master Co., Ltd. Ex. 1002, Page 313 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



The undersigned representative of the Assignee hereby grants its power of
attorney to the patent practitioners associated with FINNEGAN, HENDERSON,
FARABOW, GARRETT & DUNNER, L.L.P., Customer Number 22,852, to prosecute
this application‘ and to transact all business in the Patent and Trademark Office
connected therewith, and to receive the Letters:Patent.

Please send all future correspondence concerning this application to Finnegan,

Henderson, Farabow, Garrett & Dunner, L.L.P., Customer No. 22,852.

Dated: July 25, 2008 " By: /% %//v

=~ Andre Sloth Eriksen
CEO
Asetek A/S

Cooler Master Co., Ltd. Ex. 1002, Page 314 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S

IPR2023-00667



' REPLACEMENT SHEET

-1/14

-- Prior Art --
FIG. 2

-~ Prior Art -

Cooler Master Co., Ltd. Ex. 1002, Page 315 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



" REPLACEMENT SHEET

2114

FIG. 3

-- Prior Art --

Cooler Master Co., Ltd. Ex. 1002, Page 316 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S

IPR2023-00667



UNITED STATES PATENT AND TRADEMARK OFFICE

UNDER SECRETARY OF COMMERGE FOR INTELLECTUAL PROPERTY AND
DIRECTOR OF THE UNITED STATES PATENT AND TRADEMARK OFFICE

JULY 19, 2007

STEPHEN R. WHITT PIAS - CL *7003341 1 8A*

VOLENTINE & WHITT, PLLC 700334118
ONE FREENDOM SQUARE

11951 FREEDOM DRIVE, SUITE 1260

RESTON, VA 20190

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFIIM COPY IS
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER
REFERENCED BELOW.

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE

INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA

PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM. IF YOU SHOULD

FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NOTICE, YOU MAY

CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 571-272-3350.
PLEASE SEND REQUEST FOR CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE,
MAIL STOP: ASSIGNMENT SERVICES BRANCH, P.O. BOX 1450, ALEXANDRIA, VA 22313.

RECORDATION DATE: 07/18/2007 REEL/FRAME: 019572/0974
NUMBER OF PAGES: 4

BRIEF: ASSIGNMENT OF ASSIGNOR'S INTEREST {(SEE DOCUMENT FOR DETAILS).
DOCKET NUMBER: ASE.001

ASSIGNOR:
ERIKSEN, ANDRE SLOTH DOC DATE: 06/12/2007

ASSIGNEE:
ASETEK A/S
SALTUNVEJ 27
DK-9700
BRONDERSLEV, DENMARK

SERIAL NUMBER: 10578578 FILING DATE: 05/05/2006
PATENT NUMBER: ISSUE DATE:
TITLE: COOLING SYSTEM FOR A COMPUTER SYSTEM

P.0. Box 1450, Alexandria, Virginia 22313—1450 - WwW.USPTO.GOV

Cooler Master Co., Ltd. Ex. 1002, Page 317 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



019572/0974 PAGE 2

ASSIGNMENT SERVICES BRANCH
PUBLIC RECORDS DIVISION

Cooler Master Co., Ltd. Ex. 1002, Page 318 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



JUL.18.2007 12:23 5712B30740

07/18/2007™ ™" "Eeetno: aseos™® *-

00z /004

£ PT0.1505 Qo RECEABRNSIEORM SBVER SHEET US. DEPARTMENT OF

OMB No. 0651-0027 (6xp.5/31/2002)
POBAREVDG

Tab settingsdp - 4 W v \ 4 v \ 4

PATENTS ONLY Fatert and Tradamas Office
v

COMMERCE

To the Director of the United Ststes Patent and Trademark Office: Please reco!

rd the atiached original documents or copy theregf.

Y

1. Name of conveying party(ies): | 2. Name and address of receiving party(ies):
Andre Sloth Eriksen H

Name: Asetek A/S

Address! Saltomvej 27

Additional names({s) of conveying party(ies) 0 ves No DK-9700

3. Nature of conveyance:

4. Application number(s) or patent numbers(s):
If this document is being filed together with a new application, the execution date of the application is:

Assignment 0O Merger i

0O Security Agreement O Change of Name | city: Brouderslev Siate/Proy.:

O Other - Country: Denmark ZIP;

Execution Date: _June 12, 2007 : Additional name(s) & address(es) O Yes No

Patent Application No. Filing date B. Patent No.(s)

10/578,578 May 5, 2006

Additional numbers U ves 50 No

VO 70 ¢t /1]

5. Name and address of perty 1o whom correspondence

f 6. Total number of applications and patents involved:
conceming document shoukd be mailed:

- -

L

i

LOO

Name: STTJ“!Eb{R.VWH{rT

7. Totalfee {37 CFR 341)........ ... 3 40.00

‘Registration No. 34783 - . 0 Enclosed - Any excess or insufficiency should be- 3
Address: VOLENTINE & WHITT, PLLC credited or debited to deposit account i
ONE FREEDOM SQUARE . R _Authorized to be charged to deposit account -
11951 FREEDOM DRIVE, SUITE 1260 8. Deposit account number:

Ciy: RESTON . State/Prov.. Va W3k

Country: ¥Sa Zlp. 20190 0000 (A¥ach duphicate copy of this page if paying by deposit account)

DO NOT USE THIS SPACE
9. Statement and signature.

To the bast of my knowledge

STEPHEN R, WEITT 42 /xk,,_d Lt _ July18, 2007

and beliet, the fo, 0bu7iﬂﬂm7natkuvistnleauujgxy7ecfan a ;
of the originat document. red d any attached copy Is a true copy

Name of Person Signing Signature Date
Total number of peges including cover sheet, attachments, and document B
Mt o 1o be Tod with rpgy, DOVer SH6Rl A orITehen e

Marl Sto, Assignment Recordstion Services
Director of the Unitea S12165 Petont 208 Tracer o Office
P.0. Box 1450, Alandrie, VA 22510 aes

Cooler Master Co., Ltd. Ex. 1002, Page 319 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



ASSIGNMENT

I/we, the undersigned,

André Sloth Eriksen
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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FOLENTINE FRANCOS & WIITT, P.L.L.C. (9/2004) ATTORNEY DOCKET NO.

DECLARATION AND POWER OF ATTORNEY
FOR U.S. PATENT APPLICATION

{J original [ Supplemental [ Substitte  [JPCT [ Design
As a below named inventor, [ hereby declare that: my residence, post office address and citizenship are as stated below
next to my name; that [ verily believe that I am the original, tirst and sole inventor (if only one name is listed below) or
an oniginal, tirst and joint inventor (if plural inventors are named below) of the subject matter which is claimed and for
which a patent is sought on the invention entitled:
TITLE: COOLING SYSTEM FOR A COMPUTER SYSTEM
of which is described and claimed in:

[[] the attached specification, or

[ the specification in the application Serial Na. liled
and with amendments through (if applicable), or

the specitication in International Application No. PCT/DK2004/0007755 filed 8 November 2004,
and as amended on (1f applicable).

[ hereby state that | have reviewed and understand the content of the above-identified specification. including the claims, as

amended by any amendment(s) referred to above.

Tacknowledge my duty 1o disclose information of which [ am aware which is material to the examination of this
application i accordance with Title 37, Code of Federal Regulations, §1.56(a).

[ hereby claim foreign priority benetits under Title 35, United State Code, §119 (and §172 if this application is for a
Design) ot any foreign application(s) for patent or inventor’s certiticate listed below and have also identitied below any

foreign application for patent or inventor’s certiticate having a filing date before that of the application n which priority is
claimed:

ASE.001

COUNTRY APPLICATION NO. DATE OF FILING PRIORITY CLAIMED

I hereby claini the benefit under Title 35, United States code, §120 and §119¢e) of any United States application(s) listed
helow and, insofar as the subject matter of each of the claims of this apphcation 1s not disclosed in the prior United States
application in the manner provided by the first paragraph of Title 35, United States Code. §112, I acknowledge the duty to
disclose material information as defined in Title 37, Code of Federal Regulations, § 1.56(a) which occurred between the
tiling date of the prior application and the national or PCT international filing date of this application:

APPLICATION SERIAL NO. U.S. FILING DATE STATUS: PATENTED, PENDING,
ABANDONED

60/517,%24 7 November 2003 Abandoned
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FOLENTINE FRANCOS & WIHITT, P.L.L.C. (9/2004) AITORNEY DOCKET NO. ASE.001

POWER OF ATTORNEY

And T hereby appoint the practitioners associated with the CUSTOMER NUMBER 20987, jointly and severally, attomeys
to prosecute this application and to transact all business in the U.S. Patent and Trademark Office connected therewith.

[ hereby authorize the U.S. attorneys hained herein to accept and follow instructions from Piougmann & Vingtoft
A/S astoany action to be taken in the U.S. Patent and Trademark Office regarding this application without direct
communication between the ULS. attorneys and myself, [n the event of a change in the persons from whom instructions may
be taken, the U.S. attorneys named herein will be so notitied by me.

Please recognize or change the correspondence address Sor the above-identified application to:

CUSTOMER NUMBER 20987
VOLENTINE FRANCOS & WHITT, P.L.L.C.
One Freedom Square

Suite 1260
11951 Freedom Drive
Reston VA 20190
Telephone (571) 283-0740
Facsimile (571) 283-0725

FAMILY NAME FIRST GIVEN NAAE ] NECOND GIVEN NAME
FULL NAME OF 17 i
INVENTOR Eriksen André ‘ Sloth
!
oy STATE OR COUNTRY ! COUNTRY OF CITIZENSHIP
RESIDENCE & CITIZENSHIP ;
Aalborg Denmark | Denmark
ADDRESS Ciry STATE OR COUNTRY 21r CODE
POST OFFICE ADDRESS Hobrovej 19, DK-S000 Aalborg, Denmark

FaMILY NAME FIRST GIVEN NAME SECOND GIVEN NAME
FULL Navig oF 2™
INVENTOR
Ciry STATE OR COUNTRY COUNTRY OF CITIZENSHIP
RESIDENCE & CITIZENSHIP
ADDRESS crry STATE OR COUGNTRY Z1p CODE

POST OFFICE ADDRESS

FIRST GIVEN NaME ) SECOND GIVEN NAME

FULL NAME OF 3
INVENTOR

Iy STATE OR COUNTRY

L
i COUNTRY OF CITIZENSHIP
RESIDEXCE & CITIZENSHIP !
1
i
|

AULDRESS Ty NIATE OR COUENTRY Z1p CODE
POST OFFICE ADDRESS

Page 2 0f 3
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VOLENTINE FRANCOS & WHITT P.LLC. (972004)

ATTORNEY DOCKET NO.

ASE.001

EAILY NaNE
FULL NAME OF 4TH
INVENTOR

FIRST GIVEN Nave

SECOND GIVEN NAME

<y
RESIDENCE & CITIZENSHIP

SEAIE OR COLNTRY

COENIRY OF CITIZENSHIP

-ADDRESS

POST OFFce ADDRESS

FAMILY NaME
Fere Navig oF 5
INVENTOR

Iy

FIRST GIVEN NAME

STATE OR COUNTRY Z1p CODE

SECOND GIVEN NAME

CITY
RFSIDENCE & CITIZENSHIP

STATE OR Couxrry

COUNTRY OF CITIZENSHIP

ADDRESS

POST OFFICE ADDRESS

FAMILY NaME

FULL NAVME OF 6™
IXVEXTOR

Ciry

FIRST GIVEN NaME

STATE OR COUNTRY 1P CopE

SECOND GIVEN NAME

<y

RESIDENCE & CITIZENSHIP

STATE OR COUNTRY

COUNTRY OF CITIZENSHIP

ADDRESS
PDST OFFICE ADDRESS

ary

STATE OR COUNTRY Zip CODE

[ turther declare that all statements made
believe are believed to be tne;

herein ot my own knowledge are true,
and further that these statements were made with the knowledge that willful

and that all statements on information and

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, and that such willful false statements may jeopardize the val

-
1 Inventor W %; 7
—

idity of the application or any patent issuing thereon.

Sk

Date
Vd
2 Tyventor Date
3 Inventor Date
A" Inventor Date
3" Inventor Date
6" Tnventor Date
Appheant’s Ref.
Page 3 of 3
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PATENT
Attorney Docket No. 10494.0002-01000

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

ERIKSEN, Andre Sloth Parent Group Art Unit: 3744

Application No.: To be Assigned Parent Examiner: WALBERG, Teresa J.
(Divisional of 10/578,578)

Filed: Herewith

Confirmation No.: Not yet assigned

For. COOLING SYSTEM FOR A
COMPUTER SYSTEM

N et e N e e e e e e e

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

Sir:
INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R. § 1.97(b)

Pursuant to 37 C.F.R. §§ 1.56 and 1.97(b), Applicant brings to the attention of
the Examiner the listed documents on the attached PTO SB/08 Form. This Information
Disclosure Statement is being filed within three months of the filing date of the above-
referenced application.

The listed documents are of record in prior aypplicaﬁon no. 10/578,578, filed on
May 5, 2006, upon which Applicant relies for the benefits provided in 35 U.S.C. § 120,
and accordingly copies are not enclosed.

Applicant respectfully requests that the Examiner consider the listed documents
and indicate that they were considered by making appropriate notations on the attached

form.
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This submission does not repreéent that a search has been made or that no
better art exists and does not constitute an admission that each or all of the listed
documents are material or constitute "prior art." If the Examiner applies any of the
documents as prior art against any claim in the application and Applicant determines
that the cited documents do not constitute "prior art” under United States law, Applicant
reserves the right to present to the U.S. Patent and Trademark Office the relevant facts
and law regarding the appropriate status of such documents.

Applicant further reserves the right to take appropriate action to establish the
patentability of the disclosed invention over the listed documents, should one or more of
the documents be applied against the claimé of the present application.

If there is any fee due in connection with the filing of this Statement, please ‘
charge the fee to Deposit Account 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

i =

Dated: June 30, 2010 By: s
Biju I. Chandran
Reg. No. 63,684

(202) 408-4000
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IDS Form PTO/SB/08: Substitute for form 1449A/PTO Complete if Known
Application Number Not yet assigned
INFORMATION DISCLOSURE Filing Dated — Herewith
—yy -
STATEMENT BY APPLICANT First Name: 17ven or Eriksen, Andre Sloth
) Parent Art Unit 3744
(Use as many sheets as necessary) Parent Examiner Name WALBERG, Teresa J.
Sheet | 1 | of | 2 Attorney Docket Number | 10494.0002-01000

U.S. PATENTS AND PUBLISHED U.S. PATENT APPLICATIONS

Examiner | Cite Document Number Issue or Name of Patentee or Pages, Columns, Lines, Where
Initials” No.' " 2 . Publication Date Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code” (if known) MM-DD-YYYY Figures Appear
US-3,810,509 05/14/1974 | Kun
US-4,563,620 01/07/1986 Komatsu
US-4,898,579 02/06/1990 | Groshong et al.
US-5,142,214 08/25/1992 | Purson et al.
US-5,316,077 05/31/1994 Reichard, Jeffrey A.
US-5,441,102 08/15/1995 Burward-Hoy, Trevor
US-5,708,564 01/13/1998 Lin
US-5,731,954 03/24/1998 | Cheon
US-5,763,951 06/9/1998 Hamilton et al.
US-5,784,257 07/21/1998 |[Tata
US-5,825,622 10/20/1998 Rife et al.
US-5,890,880 04/06/1999 Lustwerk
Us-5,901,037 05/04/1999 Hamilton et al.
UsS-6,019,165 02/01/2000 | Batchelder et al.
US-6,114,827 09/5/2000 Alvaro, Nicolino
US-6,166,907 12/26/2000 Chien
US-6,170,563 01/9/2001 Hsieh, Hsin-Mao
US-6,263,957 07/24/2001 Chen et al.
US-6,305,463 B1 10/23/2001 Salmonson
US-6,343,478 B1 02/05/2002 Chang
US-6,408,937 06/25/2002 Roy, Sanjay K.
US-6,415,860 B1 07/09/2002 Kelly et al.
US-6,447,270 B1 09/10/2002 | Schmidt et al.
US-6,551,734 B1 04/22/2003 | Simpkins et al.
US-6,580,610 06/17/2003 Morris et al.
US-6,668,911 12/30/2003 Bingler
US-6,702002 03/9/2004 Wang, Chin-Wen
US-6,725,682 04/27/2004 | Scott
US-6,749,012 6/15/2004 Gwin et al.
US-6,892,802 B2 05/17/2005 Kelly et al.
US-6,952,345 10/4/2005 Weberetal.
US-6,967,841 B1 11/22/2005 | Chu et al.
US-6,972,954 B2 12/06/2005 Minamitani et al.
US-7,055,581 06/6/2006 Roy, Sanjay K.
US-7,215,546 B2 05/08/2007 Hata et al.
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IDS Form PTO/SB/08; Substitute for form 1449A/PTO Complete if Known

Application Number Not yet assigned

INFORMATION DISCLOSURE Filing Date Herewith
First Named i

ST ATEMENT BY APPLIC ANT irst Name. IAtwentor Eriksen, Andre Sloth
Parent Art Unit 3744

(Use as many sheets as necessary) Parent Examiner Name WALBERG, Teresa J.
Sheet | 2 | of Attorney Docket Number | 10494.0002-01000

U.S. PATENTS AND PUBLISHED U.S. PATENT APPLICATIONS

US-7,298,617 B2 11/20/2007 | Campbell et al.
US-7,325,588 B2 02/05/2008 | Malone et al.
US-7,359,197 B2 04/15/2008 | Stefanoski et al.
US-2003/0010050 A1 01/16/2003 | Scott
US-2003/0056939 03/27/2003 [Chuetal.
US-2003/151895 A1 08/14/2003 |Zuo
US-2004/052049 03/18/2004 |Wuetal
US-2004/0105232 A1 06/03/2004 |lto etal.
US-2004/0042176 03/4/2004 Niwatsukino et al.
US-2005/0083656 A1 04/21/2005 Hamman
US-2005/061482 03/24/2005 Lee et al.
US-2006/0169440 08/3/2006 Chou et al.
US-2006/0113066 A1 06/01/2006 | Mongia et al.

Note: Submission of copies of U.S. Patents and published U.S. Patent Applications is not required.

FOREIGN PATENT DOCUMENTS
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Initials No.! Foreign Patent Document MM-DD-YYYY Applicant of Cited Document Where Relevant
Passages or Relevant
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DE 195 34 423 A1 03/20/1997 |Kunz, Wunnibald
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PATENT
Attorney Docket No. 10494.0002-01000

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of:

ERIKSEN, Andre Sloth Parent Group Art Unit: 3744

Application No.: To be Assigned
(Divisional of 10/578,578)

Parent Examiner: WALBERG, Teresa J.

Filed: Herewith

For. COOLING SYSTEM FOR A
COMPUTER SYSTEM

N N N N N N N e N N S

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

Sir:
PRELIMINARY AMENDMENT

Please amend the above-identified patent application as follows:

Amendments to the Specification are included in this paper.

Amendments to the Claims are reflected in the listing of claims in this paper.

Remarks follow the amendments sections of this paper.
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AMENDMENTS TO THE SPECIFICATION:

Please amend this application on page 1, line 2 (after the title), by inserting the

following new paragraph:

This is a divisional of Application No. 10/578,578, filed May 5, 2006 (currently

pending), which.is incorporated herein by reference.
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AMENDMENTS TO THE CLAIMS:

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

application:
1-69. (Cancelled).

70.  (New) A liquid cooling system for an electronic component within a

console, comprising:

a reservoir configured to be coupled to the electronic component, the reservoir
being adapted to circulate a cooling liquid therethrough, the reservoir including a heat

exchanging interface in thermal contact with the electronic component;

a heat radiator separate from the reservoir and fluidly coupled to the reservoir,

the heat radiator being adapted to circulate the cooling liquid therethrough;

a fan adapted to direct air to the heat radiator to dissipate heat from the cooling

liquid to surrounding atmosphere;

a pump positioned within the reservoir and adapted to circulate the cooling liquid

through the cooling system; and

a control system that is configured to independently control a speed of the pump

and a speed of the fan.

71.  (New) The liquid cooling system of claim 70, wherein the heat radiator and

the reservoir are positioned remote from each other.
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72.  (New) The liquid cooling system of claim 70, wherein the heat exchanging

interface is a separate component from the reservoir, and is attached to the reservoir.

73.  (New) The liquid cooling system of claim 72, wherein the reservoir

includes channels in a region proximate the heat exchanging interface.

74.  (New) The liquid cooling system of claim 72, wherein the pump includes a
motor that is adapted to rotate the impeller, the impeller being positioned in a chamber

that is not exposed to the motor.

75.  (New) The liquid cooling system of claim 70, wherein the control system is
adapted to reduce a noise of the cooling system by independently adjusting a speed of

the fan and a speed of the pump while providing for a required cooling capacity.

76.  (New) The liquid cooling system of claim 75, wherein the control system is
adapted to reduce the speed of the fan before reducing the speed of the pump if the fan

is producing more noise.

77.  (New) The liquid cooling system of claim 76, wherein the control system is
adapted to reduce a speed of the pump before reducing a speed of the fan if the pump

is producing more noise.
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78.  (New) The liquid cooling system of claim 70, wherein the control system is
adapted to control a cooling capacity of the liquid cooling system based on a type of

processing taking place in the electronic component.

79.  (New) The liquid cooling system of claim 78, wherein the control system is
adapted to select a first cooling strategy if the type of processing is word processing and
a second cooling strategy if the type of processing is image processing, the first and the
second cooling strategies being adapted to provide different amounts of cooling

capacity.

80. (New) The liquid cooling system of claim 79, wherein the control system
sets the speed of the fan and the speed of the pump at different levels in the first and

the second cooling strategies.

81. (New) A method of operating a liquid cooling system for an electronic

component in a console, comprising:

positioning a reservoir such that a heat exchanging interface of the reservoir is in
thermal contact with the electronic component, the reservoir including a pump
positioned therein and the reservoir being adapted to circulate a cooling liquid

therethrough;

positioning a heat radiator that is fluidly coupled to the reservoir remotely from
the reservoir, the heat radiator being configured to circulate the cooling liquid

therethrough;

dissipating heat from the cooling liquid in the heat radiator by directing air from a

fan thereon; and

Cooler Master Co., Ltd. Ex. 1002, Page 339 of 344
Cooler Master Co., Ltd. v. Asetek Danmark A/S
IPR2023-00667



Attorney Docket No. 10494.0002-01000

independently varying a speed of the pump and a speed of the fan to deliver a

desired cooling capacity.

82. (New) The method of claim 81, wherein independently varying a speed of
the pump and a speed of the fan includes adjusting a speed of the fan and a speed of

the pump to minimize a noise of the liquid cooling system.

83.  (New) The method of claim 82, wherein independently varying a speed of
the pump and a speed of the fan includes reducing the speed of the fan if the fan is

producing more noise.

84. (New) The method of claim 82, wherein independently varying a speed of
the pump and a speed of the fan includes reducing the speed of the pump if the pump is

producing more noise.

85.  (New) The method of claim 81, wherein independently varying a speed of
the pump and a speed of the fan includes adjusting a speed of the pump and a speed of

the fan based on a type of processing taking place in the electronic component.

86. (New) The method of claim 85, wherein independently varying a speed of
the pump and a speed of the fan includes adjusting a speed of the pump and a speed of

the fan to reduce the cooling capacity if the type of processing is word processing.
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87. (New) The method of claim 85, wherein independently varying a speed of
the pump and a speed of the fan includes adjusting a speed of the pump and a speed of

the fan to increase the cooling capacity if the type of processing is image processing.
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REMARKS

By this Preliminary Amendment, the Specification has been amended to insert
the required reference to the parent application, for which benefit is claimed, of this new
divisional application. Applicants have canceled claims 1-69 as originally submitted in
the original parent application without prejudice or disclaimer. New claims 70-87 have
been added.

Applicants respectfully request favorable consideration and timely allowance of
this application.

Please grant any extensions of time required to enter this paper and charge any
additional required fees to Deposit Account 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Biju I. Chandran

Reg. No. 63,684
(202) 408-4000

Dated: June 30, 2010
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