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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SAMSUNG ELECTRONICS CO.,LTD.; SAMSUNG ELECTRONICS
AMERICA, INC.; and SAMSUNG AUSTIN SEMICONDUCTOR, LLC,
Petitioner,

V.

IMBERATEK LLC,
Patent Owner.

[PR2022-01597 (Patent 8,368,201 B2)
IPR2023-00044 (Patent 8,222,723 B2)
[PR2023-00055 (Patent 9,107,324 B2)
[PR2023-00069 (Patent 7,609,527 B2)
IPR2023-00323 (Patent 7,989,944 B2)

Before DONNA M. PRAISS, JON B. TORNQUIST, and
JEFFREY W. ABRAHAM, Administrative Patent Judges.

TORNQUIST, Administrative Patent Judge.

DECISION
Settlement Prior to Institution of Trial
37C.F.R. §42.74
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IPR2022-01597 (Patent 8,368,201 B2)
[PR2023-00044 (Patent 8,222,723 B2)
IPR2023-00055 (Patent 9,107,324 B2)
IPR2023-00069 (Patent 7,609,527 B2)
IPR2023-00323 (Patent 7,989,944 B2)

With our authorization, Petitioner, Samsung Electronics Co., Ltd.,
Samsung Electronics America, Inc., and Samsung Austin Semiconductor,
LLC, and Patent Owner, ImberaTek LLC, filed a Joint Motion to Dismiss
Inter Partes Review Before Institution in each of the above-captioned cases.
Paper 8 (“Joint Motions™).! In their Joint Motions, the parties contend that
dismissal is appropriate as the inter partesreviews (“IPRs”) are in their early
stages and the parties “have settled all disputes™ related to the involved
patents. Id. at 1-2.

With their Joint Motions, the parties filed (1) a copy of a Settlement
and Patent License Agreement that the parties represent “resolves the
disputes in the above-captioned inter partes” reviews, (2) a Confirmatory
Letter from Patent Owner to Petitioner acknowledging and confirming
certain facts and rights related to the Settlement and Patent License
Agreement, and (3) a Joint Request to treat the settlement documents as
business confidential information, to be kept separate from the files of the
above-captioned patents. Ex. 1022 (“Settlement and Patent License
Agreement”); Ex. 1023 (“Confirmatory Letter”); Paper 9 (“Joint Request™).

“There are strong policy reasons to favor settlement between the
parties to a proceeding,” and “[t]he Board expects that a proceeding will
terminate after the filing of a settlement agreement, unless the Board has

already decided the merits of the proceeding.” Patent Trialand Appeal

! We cite to papers and exhibits filed in IPR2022-01597. Similar papers and
exhibits were filed in each of the above-captioned cases.
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IPR2022-01597 (Patent 8,368,201 B2)
[PR2023-00044 (Patent 8,222,723 B2)
IPR2023-00055 (Patent 9,107,324 B2)
IPR2023-00069 (Patent 7,609,527 B2)
IPR2023-00323 (Patent 7,989,944 B2)

Board Consolidated Trial Practice Guide November 2019, at 86 (citing

35 U.S.C. §§ 317(a), 327). The above-captioned IPRs are at an early stage,
with the Board not yet reaching the merits of the petitions or issuing
institution decisions. Thus, we find it is appropriate to dismiss the petitions
and terminate the proceedings in each of the above-captioned IPRs.

We also find it appropriate to treat the settlement documents as
business confidential information, to be kept separate from the files of the
involved patents.

Accordingly, it is

ORDERED that the Joint Motion to Dismiss Inter Partes Review
Before Institution in each of the above-captioned cases is granted,

FURTHER ORDERED that the parties’ Joint Request that the
settlement documents (Exs. 1022, 1023) be treated as business confidential
information and kept separate from the files of the involved patents is
granted; and

FUTHER ORDERED that the proceedings in the above-captioned

IPRs are terminated.



IPR2022-01597 (Patent 8,368,201 B2)
[PR2023-00044 (Patent 8,222,723 B2)
IPR2023-00055 (Patent 9,107,324 B2)
IPR2023-00069 (Patent 7,609,527 B2)
IPR2023-00323 (Patent 7,989,944 B2)

FOR PETITIONER:

John Kappos

Benjamin Haber

William M. Fink

Jeff Baxter

O’MELVENY & MYERS LLP
jkappos@omm.com
bhaber@omm.com

tfink @omm.com
jbaxter@omm.com

FORPATENT OWNER:

Giri Pathmanaban

Inge Osman

LATHAM & WATKINS LLP
giri.pathmanaban @lw.com
inge.osman@lw.com



Case 2:22-ov-00233-IRG-RSP Document 31 Filed 10/317/22 Fage 1 of 2 Pageil #9681

AQ 120 (Rev. 08/10}

O Mail Stop 8 REPORT ON THE
' Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1456 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 aud/or 15 U.S.C. § 1116 you are hereby advised that a conrt action has been
filed in the U.S, District Court Eastern District of Texas on the folowing
] Trademarks or W Patemts. ¢ (] the patent action involves 33 U 8., § 292y
DOCKET NO. DATE FILED U8, DISTRICT COURT
2:220v233 8/24/2022 Eastern District of Texas
PLAINTIFF DEFENDANT
imberaTek LLC SAMSUNG ELECTRONICS CO., LTD, et al
PATENT OR DATE OF PATENT T TR DA g A D
TRADEMARK NQ, R TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 7,808,527 10/27/2009 imberaTek LLC
2 8,222,723 717720142 imberaTek LLC
3 8,368,201 2/5/2013 imberaTek LLC
4 7,989,944 8/2/2011 imberaTek LLC
5 8,238,113 8/7/2012 imberaTek LLC

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

DATE INCLUDED INCLUDED BY

10/31/2022 i Amendraent 0 Answer 3 Cross Bill [] Other Pleading
111,071,207 /202021 imberaTek LLC
2 7,732,908 8/8/2010 imberaTek LLC
4
S

{n the above-—cuiitied case, the following decision hias been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy +—Upon initiation of action, mail this copy te Birectsr  Copy 3—Upos terminativn of action, mail this copy to Birector
{opy 2—Upon filing decument adding patent(s), mail thic copy to Birector Copy 4-—Case fide copy



Case 2:22-ov-00233-IRG-RSP Document 31 Filed 10/317/22 Fage 2 of 2 Pagell i 982

AQ 120 (Rev. 08/10}

O Mail Stop 8 REPORT ON THE
' Director of the .S, Patent and Trademark Oifice FILING OR BETERMEINATION OF AN
B.O. Box 1458 ACTION REGARDING APATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 aud/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S, District Court Eastern District of Texas on the folowing
] Trademarks or - [ Patents. ¢ {1 the patent action invoives 33 U840, § 292.):
DOCEET NG, DATE FILED U8, DISTRICT COURT
2:220v233 86/24/2022 Eastern District of Texas
PLAINTIFF DEFENDANT
imberaTek LLC SAMSUNG ELECTRONICS CO., LTD, SAMSUNG
ELECTRONICS AMERICA, iInc., and SAMSUNG
AUSTIN SEMICONDUCTOR, LLC.,
PATENT OR DATE OF PATENT T YR 4 D AT DEMARK
TRADEMARK NQ, R TRADEMARK HOLDER OF PATENT OR TRADEM!
1 9,107,324 8/15/2015 imberaTek LLC
’2
4
5
In the above—entitled case, the following patent(s) trademark(s) have been inciuded:
DATE INCLUDED INCLUDED BY
1 Amendment 0 Answer 3 Cross Bill [] Other Pleading
PATENT OR DATE OF PATENT . - T D ATEN DEMARK
TRADEMARK NG, R TRADEMARK HOLDER OF PATENT OR TRADEM!
i
5
4
S

{n the above-—cuiitied case, the following decision hias been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy +—Upon initiation of action, mail this copy te Birectsr  Copy 3—Upon terminativn of action, mail this copy to Birector
{opy 2—Upon filing decument adding patent(s), mail thic copy to Birector Copy 4-—Case fide copy



Cage 2:22-ov-00233-IRG-REF Document 2 Filed 08/24/22 Page 1 of 2 PagellD & 312

AQD 120 (Rev. 08/11)

O Mail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.0O. Box 1458 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1456 TRADEMARK

In Compliance with 35 U.5.C. § 290 and/or 15 U.S.C. § 1116 you are hiereby advised that a conrt action has been

filed in the U.S. District Court Eastern District of Texas on the following

¥ Patents.

7] Trademarks or ( L] the patent action invoives 35 US40, § 292

DOCKET NO. DATE FILED 1.8, DISTRICT COURT
2:220ve33 6/24/2022 Eastern District of Texas

DEFENDANT
SAMBUNG ELECTRONICE GO, LTD, SAMBUNG

ELECTRONICS AMERICA, Inc., and SAMSUNG
AUSTIN SEMICONDUCTOR, LLC,

PLAINTIFF
imberaTek LLC

. iggg&;}io %;ngfniggg; HOLDER OF PATENT OR TRADEMARK
17,608,527 10/27/2009 imberalsek LLC
2 8,222,723 772042 imberaTek LLC
3 8,368,201 2/5/2013 imberaTek LLC
4 7,988,944 B/2/2041 imberaTek LLC
5 8,238,113 /72012 imberaTek LLC

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

DATE INCLUDED NCLUDED BY

1 Amendment 0 Answer 3 Cross Bill (] Other Pleading

DATE OF PATENT
OR TRADEMARK

PATENT OR

TRADEMARK NOY. HOLDER OF PATENT OR TRADEMARK

2

[

{n the above—entitled case, the following decision has been rendered or judgement tssued:

DECISIONAUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

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

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



Cage 2:22-ov-00233-IRG-REF Document 2 Filed 08/24/22 Page 2 of 2 PagelD # 313

AQD 120 (Rev. 08/11)

. Mail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.0O. Box 1438 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.5.C. § 290 and/or 15 U.S.C. § 1116 you are hiereby advised that a conrt action has been
filed in the U.S. District Court Eastern District of Texas on the following
7] Trademarks or M Patents.  ( ] the patent action invoives 35 U.S0 § 292
DOCKET NO. DATE FILED {15, DISTRICT COURT
2:220va33 B/24/2022 Eastern Digtrict of Texas
PLAINTIFF DEFENDANT
imberaTek LLC SAMSUNG ELECTRONICS CO., LTD, SAMSUNG
ELECTRONICS AMERICA, Inc., and SAMSUNG
AUSTIN SEMICONDUCTOR, LLC.,
FATENT OR DATE OF PATENT , — o
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
18,107,324 8/15/2015 imberaTek LLC
4
5
In the above—entitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED WNCLUDED BY
1 Amendment [ Answer 3 Cross Bill (] Other Pleading
PATENT OR DATE OF PATENT I : -
TRADEMARK NO. R TRAIDEMARK HOLDER OF PATENT OR TRADEMARK.
2
3
4
5

{n the above—entitled case, the following decision has been rendered or judgement tssued:

DECISIONAUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy i—Upon initiation of action, maill this copy to Director  Copy 3—Upos termination of action, mail this copy to Director
{opy 2—Upen filing decument adding patent(s}, mail this copy to Birector  Copy 4-—Case fie copy



505920403 02/18/2020

PATENT ASSIGNMENT COVER SHEET

Electronic Version vi.1 EPAS ID: PAT5967120
Stylesheet Version v1.2

SUBMISSION TYPE: NEW ASSIGNMENT
NATURE OF CONVEYANCE: ASSIGNMENT
CONVEYING PARTY DATA
Name Execution Date
GE EMBEDDED ELECTRONICS OY 01/13/2020
RECEIVING PARTY DATA
Name: IMBERATEK, LLC
Street Address: 13921 PARK CENTER RD, SUITE 380
City: HERNDON
State/Country: VIRGINIA
Postal Code: 20171
PROPERTY NUMBERS Total: 26
Property Type Number
Patent Number: 7732909
Patent Number: 7989944
Patent Number: 7609527
Patent Number: 8817485
Patent Number: 8034658
Patent Number: 8222723
Patent Number: 8487194
Patent Number: 9232658
Patent Number: 8351214
Patent Number: 8455994
Patent Number: 8368201
Patent Number: 9622354
Patent Number: 9691724
Patent Number: 9107324
Patent Number: 10231335
Patent Number: 10085345
Patent Number: 10010019
Patent Number: 10085347
Patent Number: 9324647
Patent Number: 9883587




Property Type Number
Patent Number: 9674948
Patent Number: 9820375
Patent Number: 10470346
Application Number: 14580257
Application Number: 15355096
Application Number: 16104979

CORRESPONDENCE DATA
Fax Number:

(703)643-9789

Correspondence will be sent to the e-mail address first; if that is unsuccessful, it will be sent
using a fax number, if provided; if that is unsuccessful, it will be sent via US Mail.

Phone:

Email:
Correspondent Name:
Address Line 1:
Address Line 4:

4349062975
yoon@capitoliplaw.com
YEASUN YOON

20319 KIAWAH ISLAND DR
ASHBURN, VIRGINIA 20147

ATTORNEY DOCKET NUMBER:

PAO1GETOIMBERATEKO02

NAME OF SUBMITTER: YEASUN YOON
SIGNATURE: /yoon/
DATE SIGNED: 02/18/2020

This document serves as an Oath/Declaration (37 CFR 1.63).

Total Attachments: 7

source=imbera assignment#page1 .tif
source=imbera assignment#page?2.tif
source=imbera assignment#page3.tif
source=imbera assignment#page4-.tif
source=imbera assignment#page5.tif
source=imbera assignment#page6.tif
source=imbera assignment#page? .tif
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CONFIRMATORY ASSIGNMENT OF PATENT RIGHTS

This CONFIRMATORY ASSIGNMENT OF PATENT RIGHTS (this “Assignment”) is
made this 13 day of January 2020, by GE Embedded Electronics Oy, a Finnish company
(“Assignor’"), in favor of ImberaTek, LLC, a Delaware limited liability company (“Assignee”).

WHEREAS, Assignor and Assignee are party to that certain patent sale agreement of
December 19, 2019 (the “Patent Sale Agreement”); capitalized terms used but not otherwise
defined in this Assignment shall have the respective meaning assigned thereto in the Patent Sale
Agreement; and

WHEREAS, pursuant to the Patent Sale Agreement, Assignor has agreed to sell, convey,
transfer, assign and deliver to Assignee all right, title and interest, including, without limitation,
Patent Rights, in and to the patents, provisional patent applications, and patent applications listed
on Schedule A hereto (collectively, the “Patents”).

NOW, THEREFORE, for good and valuable consideration, receipt of which is hereby
acknowledged by Assignor, Assignor hereby sells, conveys, transfers, and assigns to Assignee,
its successors, legal representatives, and assigns all right, title and interest in the United States
and throughout the world in and to:

the Patents and any and all letters patent that are or may be granted thereon, and any legal
equivalent and counterpart thereof that may be granted in any country or countries foreign to the
United States, in each case including without limitation any extensions, substitutes,
continuations, continuations-in-part, divisions, reissues, reexaminations, and renewals thereof, or
other equivalents thereof, and further, all rights and privileges pertaining to the Patents and any
and all letters patent that are or may be granted thereon, and any legal equivalent thereof that
may be granted in any country or countries foreign to the United States as well as all inventions,
invention disclosures, and discoveries described in any of the foregoing and including, without
limitation, the right, if any, to petition, sue or otherwise seek and recover damages, profits and
any other remedy (monetary, injunctive, declaratory or other relief or remedy of any kind) in the
United States and anywhere throughout the world for any past, present and future infringement
thereof, conversion or misappropriation of, or other injury, offense, violation, breach of duty or
wrong relating to, any of the Patents, or any license, agreement, contract or other matter relating
thereto.

Assignor hereby authorizes and requests the Commissioner of Patents and Trademarks of
the United States of America and the appropriate officers of all other jurisdictions in which the
Patents are or may be registered or in which applications included among the Patents are
pending, to record the title of Assignee, its successors, legal representatives and assigns, as
owner of all right, title and interest in and to the Patents, and to issue to Assignee, its successors,
legal representatives and assigns, all letters patent and any legal equivalent thereof that may be
granted in any country or countries foreign to the United States and recordations of patent rights
resulting from any application included among the Patents, according to this instrument.
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Except to the extent that federal law preempts state law with respect to the matters
covered hereby, this Assignment shall be governed by and construed in accordance with the laws
of the State of Delaware, without giving effect to any of the principles of conflicts of laws
thereof that would result in the application of the laws of another jurisdiction to this Assignment.

This Assignment will inure to the benefit of Assignee, its successors, assigns, and other
legal representatives and will be binding upon Assignor, its successors, assigns, and other legal
representatives.

Assignor has the full power and authority, and has obtained all Third-Party consents,
approvals and/or other authorizations required to enter into this Assignment and to camry out its
obligations hereunder.

IN WITNESS WHEREOQOF, Assignor has caused this Assignment to be executed by its
duly authorized officer, as of the date first written above.

ASSIGNOR:

GE Embedded Electronics Oy

.
o

By: '~«f,,,‘,\.;-_«j‘<»;ﬁ§§,; 3 5£>\ < JQ}’
s-»w} - foe fee T -
Name: % 3»‘“ AT i\» A

Title: ‘%u i‘g‘wﬁiz FEY {Si{;‘é}\;’f){%ﬁbf

Acknowledgement:

State of

$s.
County of 5

ey, t0 X vedesTgd
person who signed this instrument, who acknowledged that he/she signed it as a free act on
his‘her own behalf or on behalf of the Assignor with authority to do so.

On this 13 day of January 2020, before me appeared

12



SCHEDULE A

TG
CONFIRMATORY ASSIGNMENT OF PATENT RIGHTS
PATENTS
Number Title Applicant Current filing date Family Pstimated
Assignes Expiration
£p01104647R | Method for Tmbera 2000.04.17 FR,DE, GB 3020.04.17
A A A A Manufacmrmg EE@C{?@RK}S Oy
1 Solderless High-
Density Electronic
Modules
USEOU1066 Method for Imbera GE 20030128 BRPIGI07I64BE, | 2023.01.28
. embedding 2 Electronies Oy | Bmbedded CNIB0S6651IC,
component in a Electronics DEa(300619T2,
tgia:asix;d foming a Oy EP1474035801
{AT, FR,DE T,
TE) {not R,
Fil {52858,
HKIGTTISIAL
FLI632384,
IN224718,
KRIGI3325RY,
SGIdST0L,
REZIGTITISCL
US7284529 Method for Imbera GE 2003.01.28 CNIf2348324B, | 20240016
T srabodding 3 Elecironics Oy | Embedded CN1625926B,
component in a Electronics ERI477048
base Oy (GE, AT, FR,
DE},
FI1192158,
TN241345,
RU2IZTHICT,
US773390982,
US7988944B2,
USRI6820182,
USB455094H2
UST299546 | Method for Tmbera GE 20040235 | EPISOTRAF(GR, | 20240320
e manufacturing an Electronies QY Erabedded FR, DE)
electronic module Elsctronics FIHIOSR3B,
Oy USID08334582,
US2018376397A
i,
UR760852782,
LISER17485B2
UST673387 Manufachure of & Imbera GE 200568.04 AT30I7I8R, 2026.08.09
—— iayer including a Flecteouics Oy Embedded CNI00543983C,
component Electronics FII {78128,
Qy IPAG30333BL,
LS84871%4R2
3
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USTHORONS Methed for fmbera GE 2004.09.15 CNE8334388, W25.06.12
Tm— ranufacturing an Elestronics Oy Embedded DELI200400172
electronic moedule Elegtronics TS,
w0 an instaliation Oy GB24220548,
base IP4R77464R2,
US20isia44ita
i, US923265882
USROS2537 Method for fmbera Imbera 2005.11.23 CNIH0658438, | 2027.06827
—— mianuiaciuiring an Electronics Oy Eleotronics FI1173698,
electronics module Oy JP5160895B2,
KRIg10160381
USBR25499 Methoed for {mbera {mera 2086.06.18 ONIHIS92448, 2028.08.19
mansfacturing 2 Electronios Oy Eicctronics DE200600150
cirgait board Oy &
structure, and a Fi121 1348,
cireuit board GR24412658
structuse
158238113 Electronic module Imbera imbera 2010.07.23 2031.02.8
""""""""""""""""""""""""""""""" with vertical Electronics Dy Blectronics
connector between Oy
conducior patiems
USR240032 Method for Imbera {mbers 2005.06.13 CRISIDIONN4E, | 2028.83.15
TT—— manufacturing an Electramics Oy Electranics DEHZ200300141
electronics module Oy 4T3, FIHI7814B,
comprising & 479605782,
CORIenent KRI10{03427981
electrically
connected to a
conductor-patiermn
layer
USB240033 Method for frabera Tmbera 2006.06.15 BR PIOsI2080-1 | 20200221
F—— roanufzctering a Electronies OY Electronics CNi01199242B,
circuit board oY FI1221288,
IN26288&4
JPSIISTIORG,
KRI01455334R1
SGiigide
LIS8286341 Method of fmbera frabers 2000 04,08 CNIG007825B, | 2030.09.07
———— smanuiRcturing 2 Electronics Oy Electronics EP2274042B1
wiring board Oy {AT, DE, GB}
FI219098,
IN3B61508,
JPS55168082,
KRIQI260008R1
LIS8547T01 Elecwronics module | Imbera Erebera 2005.11.24 2026.06.12
— and method for Electronics Oy Electronics
manufacturing the Oy
SArEE
1198581109 Method for Imbera lmbera 2006.06.16 UNIG0SS6238C, | 2028.08.19
T manufacturing a Electronics Oy Electronics EPIZBIBAS{AT,
wirguit board Oy DE, FR, GB3,
structure, and a FITIDT7148,
sigouit board IN27EEY4
structure TPSO2S844B2,
KRIGIOR0423RIE
USI0II07I061A
i,
US962235412
4

14




USBSI1566 Circuit boant imbera Embera {908,299 F113535268 2031.08.25
R strusiurg Electronics Oy Electronics
comprising an Oy
slecirical
coraponent and &
method for
manufaoturing &
civcuit board
Shructure
comprising an
efeotrics
LOMpPOBLn
bulti-chip package | OF Embodded GE 2009.07.21 FIi232178, 20350325
snd manufacturing | Electrondos Oy Ermshodded LISS64%1 73482
method Electronics
Oy
Circult module and  { GF Embedded GE 00NN CNIRGZISR3R, | 2030.10.18
mcthod of Electronies Oy Embedded Fi1233058,
manufacturing the ! Elestronics USHI0TIABY,
Bame Oy 1I8933464702,
US9883587R2
LIS8735735 Electronic moduls GE Embedded GE WIRHT 2D UISI023133583 20304218
T with embedded Elestronics Oy Emhedded
Jjumper conductor Blectronics
Gy
{}$3064409 Elecironie module GE Embedded OF 20100208 ONIQISO0ZIEE, | 2031.02.23
) . with EbI Electronics Oy Embedded IPEE2ETIORT,
protection Eieetronics KRIGITRI44681
Oy ,
LSH0I00I9R2,
US0GIBI52688A
i
LJSROBATAR Manufacture of a GE Embedded OF PALERA L N b USION8S347B2 2030.18.07
TTTm——— cirouit board Electronies Oy Embedded
eoniaining 8 Electronics
component Oy
USE3G1394 Manufacturing GE Embedded GE 2010.05.19 UBE5037.967 2033.05.39
T— method and Electronics Oy Embedded {Reiasue
electronic mzn_iu&a Elecironics applivation of
wul‘.yn;e\ﬁmutmg Oy LIS0301394)
possibilities
LSS 0604 Methiod for {E Embedded GE 20100838 2304034
S controlling warpage | Electronics Oy Embedded
within ¢lectronic Electronics
products and an Oy

electronic produst
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USa425158 Rigid-flex module | GE Embedded GE 1001.08 CHIGITIOP594, | 20314334
SRR and manuiachuring Electronios Oy Embedded CNIGRIZI8STA,
method Electronics FlI22216R,
Oy IPS714231R2,
KR1G181595581
, US96T4048R2,
USS820375R2
U50%90136 Rethod for GE Embedded OE 206141215 ATS16639B1, 2034.12.18
fabrication of an Electronies Oy Fmbedded CNIOSTO4028 4,
slectronic module Blectranics DEIOZ0IS0161D
anddﬁiamimnw Oy AL
AnRmAAAmALLAAAAL AN m u e FR}QS{}} UQE E ;
IP2BIS15THI0A,
KR2G180072822
A,
veeeee——— TW2ID16338604,
INASEES
KRIG1050R56 | Method for imbera 20161205 {FP 4537995 isan | 2004.02.25
- manufachuring an Electronics EPCOS patent)
slectronic modale, Oy
and an glectronic
module
LUSROTESAS Heat conduction Imbera 2061.12.13 2027.10.08
from an embedded Eloctronics
component Oy
USR351214 Eloctronics module finbera A3.01.68 GRB2429848, 2627.07.03
conprising an Electronics FRaGe4218, DE
embedded Oy § 12005000852 €,
micracircuit CNIOIO2T94EB
USBN34558 Electromie modale Imbera 0L FIiis601, 2024.04.08
R with a conductive- Electronics MXI62101,
{divisional of patier layer and 2 Oy INZ36924,
EPCOS patert | mothod of KRID0SRT97600
LiST663215) manufaoiuring a0,
sarse BRPI4GE964-2,
CAIS20892,
CNIG0S58233,
SGHISG?T,
{Li71212,
CNID1546758,
MX2B5593,
................. HK 1089328,
GB160%2339,
FRIG0G3I2S,
DE18(9339
{JSB222723 Eleotric module fmbera 2p12.07.17 2024.10.03
having 3 conductive Electronics
patten ayer Oy
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USETN435¢ dethod for GE 2014.08.22 2250483
manufacturing an Erabodded
slectronic madule Electronics
and an clectronic Oy
madule
USH2353898 Method for GE 20606407 20240331
T manufacturing an Embedded

¢lectronic module
and an electronic
module

Electronics
Oy
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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.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/878,557 08/02/2011 7989944 0365-0601PUS3 8440
2292 7590 07/13/2011
BIRCH STEWART KOLASCH & BIRCH
PO BOX 747

FALLS CHURCH, VA 22040-0747

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 843 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 hitp://pair.uspto.gov for additional applicants):

Risto Tuominen, Helsinki, FINLAND;

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.0O. 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

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

indicated 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
maintenance 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.

2292 7590 037282011
BIRCH STEWART KOLASCH & BIRCH , LLp . Certificate of Mailing or Transmission )
PO BOX 747 1 hereby certify that this Fee(s) Transmittal is being deposited with the United
FALLS CHURCH. VA 22040-0747 S‘tla‘xitres e?istal delml\c/iem viméh 8 Iié:é%:ﬁ postage ggrre fus;l;:(l)ass mail bien an ttj,nvelo
- addressed to the to] FEE address ve, or being facsimile
? transmitted to the USPTO (571) 273-2885, on the date indicated belgw.
(Depositor’s name)
(Signature)
(Date)
I APPLICATIONNO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION No. ]
11/878,557 07/25/2007 Risto Tuominen 0365-0601PUS3 8440
TITLE OF INVENTION: METHOD FOR EMBEDDING A COMPONENT IN A BASE
l APPLN.TYPE |  SMALLENTITY | sSUEFEEDUE | PUBLICATION FEE DUE | PREV. PAID 1SSUE FEE | ToTAL FEE(S) DUE |  pamepue ]
nonprovisional NO $0 $0 $1510 $0 06/28/2011
| EXAMINER | ART UNIT | casssuscass |
DIALLO, MAMADOU L 2895 257-774000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list . .
CFR 1.363). (1) the names of up to 3 registered patent attorneys 1 Birch, Stewart, Kolasch & Birch, LLP

a Chanfe of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a membera 2

[ “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 nameis 3
Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unless an 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 CFl% 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)
Imbera Electronics Oy Espoo, Finland

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ 1ssue Fee (X A check is enclosed.
[ publication Fee (No small entity discount permited) U Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any

overpaymegt#fo Deposit Account Number _ 02-2448 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above) o3 L ~
FR ¢ - 1 Cant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

WA

A6t b€ a ¢ Ofm anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
ice.
Authorized Signature / ‘ Date June 27, 2011
i |
Typed or printed name M} el K. Mutter Registration No. __ 29,680

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
submutting the completed application form to the USPTO. Time will vary de; ndin§ upon the individual case. Any comments on the amount of time you require fo complete
this form and/or sth%gesﬁons for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, Ei’.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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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MS Issue Fee
PATENT
0365-0601PUS3

IN THE U.S. PATENT AND TRADEMARK OFFICE

Applicant: Risto Tuominen Conf.: 8440
Appl. No.: 11/878,557 Group: 2895
Filed: July 25, 2007 Examiner: Mamadou L Diallo
For: METHOD FOR EMBEDDING A COMPONENT IN A
BASE

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

MS Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

Applicant is appreciative of the Notice of Allowance papers dated March 28, 2011.
Applicant offers the following comments regarding these documents.

In the Reasons for Allowance, the Examiner listed (pages 2-3 of the Notice of
Allowability) portions of independent claims 1, 15 and 32 in connection with claim language
which does not appear in each of these claims. Thus, Applicant would like to point out that claim
1 recites:

“a component inside the insulating material layer and between the first and
second metal plates, the component having a first surface facing towards the
second metal plate, and contact areas on the first surface,

a hardened insulating polymer layer between the first surface of the
component and at least one conductive pattern of said at least one second
conductive pattern layer, and

contact openings in the hardened insulating polymer layer and conductors
in the contact openings for forming electrical contacts between the contact areas
of the component and the at least one second conductive pattern layer or layers.”

o
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Applicant would also like to point out that claim 15 recites:

“a component inside the insulating material layer and between the first and second
metal plates, the component having a first surface facing towards the second metal
plate, and contact areas on the first surface,

a hardened insulating polymer layer between the first surface of the component
and at least one conductive pattern of said at least one second conductive pattern
layer, and

contact openings in the hardened insulating polymer layer and conductors in the
contact openings for forming electrical contacts between the contact areas of the
component and the at least one second conductive pattern layer or layers”

Finally, claim 32 recites:

“a microcircuit inside the hole and having a first surface facing towards
the second metal plate, and contact areas on the first surface,
a filler material in the hole between the metal foil and the microcircuit,
a hardened insulating polymer layer between the first surface of the microcircuit
and at least one conductive pattern of said at least one second conductive pattern
layer, and
contact openings in the hardened insulating polymer layer and conductors
in the contact openings for forming electrical contacts between the contact areas o
f the microcircuit and the at least one second conductive pattern layer or layers.”
Applicant respectfully notes that invention is defined by all of the allowed claims, which
stand upon their own recitations, and limitations should not be imputed to any of the claims
based upon the statement of Reasons for Allowance. Moreover, Applicant respectfully reserves
his right to argue alternative interpretations and additional patentable distinctions of the claimed
invention over any alleged prior art, should that need ever arise, and do not necessarily agree with
any characterization of the invention and/or advantages thereof expressed by the Examiner.
If the Examiner has any questions concerning this application, the Examiner is requested
to contact Corina E. Tanasa, Registration No. 64,042, at telephone number (703) 208-4003,

located in the Washington, DC area.
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Application No. 11/878,557

If necessary, the Commissioner is hereby authorized in this, concurrent, and future
replies, to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any
additional fees required under 37 C.F.R. §§1.16 or 1.17; particularly

o re of gr_,ne fees.
A g

Dated: June 27,2011 Respectfully subs

By,
Michagt K. Mutke

Registration No.: 29,680

BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road

Suite 100 East

P.O. Box 747

Falls Church, Virginia 22040-0747

(703) 205-8000

Attorney for Applicant
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Filer Authorized By:
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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
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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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PART B - FEE(S) TRANSMITTAL /

gether with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885
INSTRUCTIONS: This form should be used for transmitting \he ISSUE FEE and PUBLICATION FEE (& Tequimdz;emocks 1 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 cocrespondence address as
indicated unless d below or di d otherwisc in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate " ADDRESS" for

maintenance fee notifications.
CURRENT CORRESPONDENCE ADDRESS (Note: Usz Block 1 for eny change of address) Note: A certificate of mailinﬁ can only be used for domestic mailings of the
Fee(s) Transmittal. This certilicate cannot be used for any other accompanying
Rapers. Each additional paper, such as an assig ar formal drawing, must
ave its own certificate of mailing or transmission.

BIRZgiI STEW;.SI?T KOLASOCSI}Z{BI?;BIRCH ,LLP .. Certificate of Mailing or Transmission .
PO BOX 747 : Saice Fost Service miih sliclont wseme for B, oposted wilh the United
FALLS CHURCH, VA 22040-0747 addressed to the Mail Stog ISSUE address above, or being facsinnq:

transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's came)
(Signatur)
(Dac)
| aprcaTIONNO. ] FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | cONFIRMATION NO. |
11/878,557 0772512007 Risto Tucminen 0365-0601PUS3 8440

TITLE OF INVENTION: METHOD FOR EMBEDDING A COMPONENT IN A BASE

| APPLN. TYPE [ SMALL ENTITY l ISSUE FEE DUE Imumnoumouslmw‘pmlssmm[wm.ms(s)nus[ DATE DUE 1

nonprovisional NO 30 50 $1510 $0 HBLWUDI'O“
[ EXAMINER [ wrom | cowemas ] 454550805 dAteia0 BhoTLe BT niovesey
DIALLO, MAMADOU L 2895 257-774000 81 FC:1581 1518.68 CR
éFRCh?njgﬁeJ t))‘fm“ pond ddress or indication of “Fee Address" (37 2. For pcinting on the patent front page, list | Birch, Stewart, Kolasch & Birch, LLP

(1) the names of up to 3 registered patent attorneys

Q Change of comrespondence address (or Change of Correspondence ar agents OR, alternatively,
Addres orm PTORE/ 122) tache, (2)the name ofa single firm (havids AP /GGt ANCOL-08800022 022448 11ATBSS7
Q "Feg ;:;id:;es"()?ﬁgaﬁon (or "Fee Address” In%icnt:gn I:gxm ;eglst,::d;e:nome:{ :Irmagem) and the names of up to
PTO/SB/4T; more recent; hed. a Cust 2 re, patent attomeys or . M is 1518.29 b
Number is }e;:ired. o ) s hste%l. no name will be printed. mems ﬁfﬁw 3
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 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)
Imbera Electronics Oy Espoo, Finland

Please check the appropriate assignee category ar categories (will not be printed on the patent) : O 1ndividuat & Corporation or other private group entity Q Government

4a. The following.fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
O 1ssue Fee [ A check is enclosed.
{J Publication Fee (No small entity discount permitted) a Payment by credit card, Form PTO-2038 is attached.
Q) Advance Order - # of Copies The Director is hereby authorized to ch the required fee(s), any deficiency, or credit an;
. P overpayu}%o Dcpgsil Account Numﬁe 023248 (cncloze‘an extmcyoopy of this fg'rm).

o Mmfonger claiming SMALL ENTITY status. See 37 CFR 1.27()(2).

: 0m anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
K 1CC.

NOTE: The Issue Fee and Publication Fee (if gg
interest as shown by the records of the Upie?d fata¢ Pa
&

June 27, 2011

Autharized Si Date

> /
Typed or printed name M} el K. Mutter

Registratios No. 29,680

This collection of information is required by 37 CFR 1.311. The informaticn is n_’ﬂ:ximd to obtain or retain a benefit b{ the public which is to file (and by the USPTO to process)
ap application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 mi o plete, including gathering, preparing, and
submitting the completed cation form to the USPTO. Time will depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O,
Box 1450, Alexandna, V @ 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 Paperwark Reduction Act of 1995, no persons are required to respond to a collection of information uness it displays a valid OMB controt number.

PTOL-85 (Rev. 02/11) Approved for use through 08/3172013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

2292 7590 03/28/2011 I EXAMINER |
BIRCH STEWART KOLASCH & BIRCH DIALLO, MAMADOU L
PO BOX 747

I ART UNIT PAPER NUMBER |

FALLS CHURCH, VA 22040-0747

2895

DATE MAILED: 03/28/2011

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

11/878,557 07/25/2007
TITLE OF INVENTION: METHOD FOR EMBEDDING A COMPONENT IN A BASE

Risto Tuominen 0365-0601PUS3 8440

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

nonprovisional NO $0 $0 $1510 $0 06/28/2011
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:

I. 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 (if 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 (f 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.

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

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

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

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

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

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

indicated 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
maintenance 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.

2292 7590 03/28/2011
BIRCH STEWART KOLASCH & BIRCH Certificate of Mailing or Transmission
PO BOX 747 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
FALLS CHURCH, VA 22040-0747 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/878,557 07/25/2007 Risto Tuominen 0365-0601PUS3 8440
TITLE OF INVENTION: METHOD FOR EMBEDDING A COMPONENT IN A BASE
I APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $0 $0 $1510 $0 06/28/2011
| EXAMINER | ART UNIT | crasssuscrass |
DIALLO, MAMADOU L 2895 257-774000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). ol - 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.
[J Advance Order - # of Copies [ 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)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e 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
submutting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toage Cﬁief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, AIexand%'ia, 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
11/878,557 07/25/2007 Risto Tuominen 0365-0601PUS3 8440
2292 7590 03/28/2011 I EXAMINER |
BIRCH STEWART KOLASCH & BIRCH DIALLO, MAMADOU L
PO BOX 747
FALLS CHURCH, VA 22040-0747 | ART UNIT PAPER NUMBER |

2895

DATE MAILED: 03/28/2011

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 843 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 843 day(s).

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

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

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

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

Page 3of 3
PTOL-85 (Rev. 02/11)
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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.

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.

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.

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).

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.

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)).

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.

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.

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)
. . 11/878,557 TUOMINEN, RISTO
NOtlce Of Allowablllty Examiner Art Unit
MAMADOU DIALLO 2895

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

1. [X] This communication is responsive to the remarks filed on 06/17/2010 .

2. [X] The allowed claim(s) is/are 1-36.

3. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)X Al b)[] Some* c¢)[INone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [X] Certified copies of the priority documents have been received in Application No. 10/502336 .
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.

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

5. [J 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) [] hereto or 2) [] to Paper No./Mail Date .

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

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

Attachment(s)
1. [] Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. X Information Disclosure Statements (PTO/SB/08), 7. ] Examiner's Amendment/Comment
Paper No./Mail Date 01/04/2011
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20110314
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Application/Control Number: 11/878,557 Page 2
Art Unit: 2895

DETAILED ACTION
Continued Examination Under 37 CFR 1.114

A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after allowance or after an Office
action under Ex Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since
this application is eligible for continued examination under 37 CFR 1.114, and the fee
set forth in 37 CFR 1.17(e) has been timely paid, prosecution in this application has
been reopened pursuant to 37 CFR 1.114. Applicant's submission filed on 01/04/2011
has been entered.

Information Disclosure Statement
The information disclosure statement (IDS) submitted on 01/04/2011 is being

considered by the examiner.

Allowable Subject Matter

Claims1, 15 and 32 are allowed.

The following is an examiner’s statement of reasons for allowance: The prior art
of record does not teach or suggest, singularly or in combination, at least the limitations
of the independent claim 1,15, and 32 including “a component inside the insulating
material layer and between the first and second metal plates, the component having a
first surface facing towards the second metal plate, and contact areas on the first
surface, a hardened insulating polymer layer between the first surface of the component

and at least one conductive pattern of said at least one second conductive pattern layer,
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Application/Control Number: 11/878,557 Page 3
Art Unit: 2895

and contact openings in the hardened insulating polymer layer and conductors in the
contact openings for forming electrical contacts between the contact areas of the
component and the at least one conductive pattern.”
Because no reference alone, nor is there any motivation to combine the details over the
prior art to create such limitations in these independent claims, the claims are deemed
patentable over the prior art.

Claims 2-14, 16-31 and 32-36 are also allowed as being directly or indirectly
dependent of the allowed base claim(s).

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 MAMADOU DIALLO whose telephone number is
(671)270-5449. The examiner can normally be reached on 9:30- 6:30 Monday-
Thursday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Drew Richards can be reached on (571)272-1736. 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: 11/878,557 Page 4
Art Unit: 2895

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.

/M. D./
Examiner, Art Unit 2895

/N. Drew Richards/
Supervisory Patent Examiner, Art Unit 2895
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Application/Control No.

Applicant(s)/Patent Under
Reexamination

Index of Claims 11878557 TUOMINEN, RISTO
T
MAMADOU DIALLO 2895
v Rejected - | Cancelled N | Non-Elected Appeal
= Allowed + Restricted I Interference Objected
[J Claims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Criginal |02/27/2010|08/19/2010
1 1 v =
2 2 v =
3 3 v _
4 4 v =
5 5 v =
6 6 v =
7 7 v =
8 8 v =
11 9 v =
12 10 v =
9 11 v =
13 12 v =
10 13 v =
14 14 v =
15 15 v =
16 16 v =
17 17 v =
18 18 v =
19 19 v =
20 20 v =
21 21 v =
22 22 v =
23 23 v =
24 24 v =
25 25 v =
26 26 v =
27 27 v =
28 28 v =
29 29 v =
30 30 v =
31 31 v =
32 32 v =
33 33 v =
34 34 v =
35 35 v =
36 36 v =

U.S. Patent and Trademark Office
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

11878557 TUOMINEN, RISTO
Examiner Art Unit
MAMADOU DIALLO 2895

ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
257 687 Hlo|1]L 21/52 (2006.01.01)
Hlo|1]L 21/60 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
257 774 E23.005 E21.503 678 684
O Claims renumbered in the same order as presented by applicant O CPA O T.D. O Raa47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1 17 17 33 33

2 2 18 18 34 34

3 3 19 19 35 35

4 4 20 20 36 36

5 5 21 21

6 6 22 22

7 7 23 23

8 8 24 24

11 9 25 25

12 10 26 26

9 1 27 27

13 12 28 28

10 13 29 29

14 14 30 30

15 15 31 31

16 16 32 32
/MAMADOU DIALLO/
Examiner.Art Unit 2895 03/14/2011 Total Claims Allowed:

36

(Assistant Examiner) (Date)
/N DREW RICHARDS/
Supervisory Patent Examiner.Art Unit 2895 03/15/2011 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4D

U.S. Patent and Trademark Office
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Application/Control No.

Applicant(s)/Patent Under

Reexamination

11878557 TUOMINEN, RISTO
Examiner Art Unit
MAMADOU DIALLO 2895
SEARCHED
Class Subclass Date Examiner
257 793,774,700, 2/27/2010 MD
257 257/e23.005,e23.126,623.128,623.182,621.5,621.503,62 8/19/2010 MD
1.505,621.511
438 107,118,126 8/19/2010 MD
SEARCH NOTES
Search Notes Date Examiner
updated search 3/15/2011 MD
INTERFERENCE SEARCH
Class Subclass Date Examiner
see attached interference search 8/19/2010 MD
see attached updated interference search 3/15/2011 MD

U.S. Patent and Trademark Office
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U.S. DEPARTMENT OF COMMERCE
© PATENT AND TRADEMARK OFFICE

PATENT WITHDRAWAL NOTICE

.| DPATE WITHDRAWN WITHDRAWAL NUMBER

1/5/11 ‘ 18898

The following application has been WITHDRAWN from the

Tuesday, January 18, 2011 issue.

SERIAL NO. ' PATENT NUMBER
11/878,557 ' B 7,872,342
DRAWINGS CLASS
012 N 257/774
TITLE

METHOD FOR EMBEDDING A COMPONENT IN A BASE

NAME AND ADDRESS

RISTO TUOMINEN
_ [HELSINKI, FINLAND

REASON FOR WITHDRAWAL

Y

Office of Petitions granted applicant's request to withdraw patént from issue.

APPROVED

/Kimberly Terrell/, Manager

Patent Publication Branch
Office of Data Management

FORM PTO-302 --(REV. 05-2009)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
Www.uspto.gov

BIRCH STEWART KOLASCH & BIRCH

PO BOX 747 | MAILED
FALLS CHURCH VA 22040-0747

JAN 05 2011
OFFICE OF PET| ITIONS
In re Application of
Riston Tuominen :
Application No. 11/878,557 - DECISION GRANTING PETITION
Filed: July 25, 2007 ' : UNDER 37 CFR 1.313(c)(2)

Attorney Docket No. 0365-0601PUS3

This is a decision on the petition under 37 CFR 1.313(c)(2), filed, January 4, 2011 to withdraw
the above-identified application from issue after payment of the issue fee.

The petition is GRANTED.

The above-identified application is withdrawn from issue for consideration of a submission
under 37 CFR 1.114 (request for continued examination). See 37 CFR 1.3 13(c)(2).

Petitioner is advised that the issue fee paid on December 7, 2010 cannot be refunded. If,
however, this application is again allowed, petitioner may request that it be applied towards
the issue fee required by the new Notice of Allowance.'

Telephone inquiries should be directed to Terri Johnson at (571) 272-2991.

This application is being referred to Technology Center AU 2895 for processing of the request
~for continued examination under 37 CFR 1.114 and for consideration of the concurrently filed
information disclosure statement.

/Terri Johnson/
Terri Johnson
Petitions Examiner
Office of Petitions

! The request to apply the issue fee to the new Notice may be satisfied by completing and returning the new
Part B — Fee(s) Transmittal Form (along with any balance due at the time of submission). Petitioner is advised that the
Issue Fee Transmittal Form must be completed and timely-subniitted to avoid abandonment of the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450
Alexandria, VA 22313-1450
www.uspto.gov

Date : January 5, 2011
TO : Director, Office of Data Management
FROM : Office of Petitions

SUBJECT : Withdrawal from Issue-of Application No. 11/878,557

Applicant(s) . ﬁisto Tuominen
Application NO”’ $+11/878,557
Filed : July 25, 2007

The above-identified application has been assigned Patent No.
7,872,342 and an issue date of January 18, 2011.

It is hereby directed that this application be withdrawn from issue at
the request of the applicant. Do not refund the issue fee.

The following erratum should be published in the Official Gazette if
the above-identified appllcatlon is published in the 0OG of January 18,
2011:

"All reference to Patent No. 7,872,342 to Risto Tuominen of
Finland for METHOD FOR EMBEDDING A COMPONENT IN A BASE
appearing in the Official Gazette of January 18, 2011 should
be deleted since no patent was granted."

/Terri Johnson/ : » ik
Terri Johnson RS 7+ 7
Petitions Examiner T
Office of Petitions

cc: Paul Harrison
Deneise Boyd
Mary Louise McAskill
Niomi Farmer
Mary E. Johnson (Cookie)
Brad Harris
Kim Terrell
Lamont Fletcher

PSR R
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Electronic Patent Application Fee Transmittal
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Filing Date:
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First Named Inventor/Applicant Name:

Risto Tuominen

Filer:

Michael Keith Mutter/Patti Young

Attorney Docket Number:

0365-0601PUS3

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
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Filer: Michael Keith Mutter/Patti Young
Filer Authorized By: Michael Keith Mutter
Attorney Docket Number: 0365-0601PUS3

Receipt Date: 04-JAN-2011
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Time Stamp: 14:42:33
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Payment Type Deposit Account
Payment was successfully received in RAM $940
RAM confirmation Number 851
Deposit Account 022448
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

File Listing:
Document o . File Size(Bytes Multi Pages
Document Description File Name ( y W . . 9
Number Message Digest | Part/.zip| (ifappl.)
3032680
1 20110104RCEPetWD.pdf yes 5
8baabccfd7750094113367233d4842d133
Multipart Description/PDF files in .zip description
Document Description Start End
Miscellaneous Incoming Letter 1 1
Request for Continued Examination (RCE) 2 2
Petition to Withdraw from Issue 3 4
Miscellaneous Incoming Letter 5 5
Warnings:
Information:
2719933
2 20110104IDS.pdf yes 6
0c197e09d66¢33835da3d81b785495759b
22bcd6
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 5
Information Disclosure Statement (IDS) Filed (SB/08) 6 6
Warnings:
Information:
2941734
3 NPL Documents EPReference.pdf no 7
c3542c86fda7ff1542e0df433eclechb1ddch)
Warnings:
Information:
32334
4 Fee Worksheet (PTO-875) fee-info.pdf no 2
a241933879aa02b2adcfc2425a33b19f0b0
Warnings:
Information:
Total Files Size (in bytes):i 8726681

57




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.
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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.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/878,557 01/18/2011 7872342 0365-0601PUS3 8440
2292 7590 12/28/2010
BIRCH STEWART KOLASCH & BIRCH
PO BOX 747

FALLS CHURCH, VA 22040-0747

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 715 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 hitp://pair.uspto.gov for additional applicants):

Risto Tuominen, Helsinki, FINLAND;

IR103 (Rev. 10/09)
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Electronic Patent Application Fee Transmittal

Application Number:

11878557

Filing Date:

25-Jul-2007

Title of Invention:

METHOD FOR EMBEDDING A COMPONENT IN A BASE

First Named Inventor/Applicant Name:

Risto Tuominen

Filer:

Michael Keith Mutter/Patti Young

Attorney Docket Number:

0365-0601PUS3

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz—;'g(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1510 1510
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1810
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Electronic Acknowledgement Receipt

EFS ID: 8984993
Application Number: 11878557
International Application Number:
Confirmation Number: 8440
Title of Invention: METHOD FOR EMBEDDING A COMPONENT IN A BASE
First Named Inventor/Applicant Name: Risto Tuominen
Customer Number: 02292
Filer: Michael Keith Mutter/Patti Young
Filer Authorized By: Michael Keith Mutter
Attorney Docket Number: 0365-0601PUS3

Receipt Date: 07-DEC-2010

Filing Date: 25-JUL-2007

Time Stamp: 16:53:40

Application Type: Utility under 35 USC 111(a)

Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $1810
RAM confirmation Number 3634
Deposit Account 022448
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

File Listing:

D t s . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ Y I. . ages
Number Message Digest | Part/.zip| (ifappl.)

2855603
1 20101207IssueFee.pdf yes 5
b1f372bfbffa299b32c8dd5e56ec4e3f03¢Il
a28
Multipart Description/PDF files in .zip description
Document Description Start End
Miscellaneous Incoming Letter 1 4
Issue Fee Payment (PTO-85B) 5 5
Warnings:
Information:
32061
2 Fee Worksheet (PTO-875) fee-info.pdf no 2
caeb6fc150¢75fdc2929922322156a63152f¢
Warnings:
Information:
Total Files Size (in bytes):l 2887664

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.
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INTHE US, PATENT AND TRADEMARK OFFICE

Risto Toominen Cont 448
Appl. No PHRTR.SST Group: 2885
Filed: July 25, 2007 Fxaminer: Mamadou L Bisllo

A COMPONENT IN A

MS Tssue Fee
{ommissioner for Patents

Py
.

Alexandria, ‘ux?-“;h. 1450

The comments attached herewith do not cause substantial interference and delay in
the patent issue process and therefore cannot be considered a “fatlure to engage in
reasonable efforts” to conclude processing or examination of the application. Accordingly,
the subumisston of sald comments pust mot result in a reduction of the pateni term

adjustment of 338 days purspant to 37 CFR. § L764(c)(18). See O.G. 26 June 2081, lin

38-83.

NIS ONSTATEMENT QF REASONS FOR ALLOWANCE

Applicant is appreciative of the Notice of Allowance papers dated Sey

Applicant offers the following comments regarding these documents.

[¢;#3

{n the Reasons for Allowance, the Examiner listed {page 3 of the Naotice of

1,15 and 32 in connection with claim fangus

s. Thus, Applicant would hike to point out that elal

) £ e §

snponent iside the insulating material Javer and between the fest and

1

SeCond plates, the component navmg a fivst surface facing towards the
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

2202 7590 09/07/2010 I EXAMINER |
BIRCH STEWART KOLASCH & BIRCH DIALLO, MAMADOU L
PO BOX 747 | ART UNIT PAPER NUMBER |

FALLS CHURCH, VA 22040-0747 gy

DATE MAILED: 09/07/2010

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

11/878.,557 07/25/2007 Risto Tuominen 0365-0601PUS3 8440
TITLE OF INVENTION: METHOD FOR EMBEDDING A COMPONENT IN A BASE

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

nonprovisional NO $1510 $300 $0 $1810 12/07/2010

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
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:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

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

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or 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 (f 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.

Page 1 of 3
PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010.
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PART B - FEE(S) TRANSMITTAL

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 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 correspondence address as
ingicated 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
maintenance 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.

2292 7590 09/07/2010
Certificate of Mailing or Transmission
BIRCH STEWART KOLASCH & BIRCH I hereby certify that this Fee(s) Transmittal is being deposited with the United
PO BOX 747 States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
FALLS CHURCH, VA 22040-0747 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/878.,557 07/25/2007 Risto Tuominen 0365-0601PUS3 8440
TITLE OF INVENTION: METHOD FOR EMBEDDING A COMPONENT IN A BASE
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 12/07/2010
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DIALLO, MAMADOU L 2895 257-774000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR 1.363). .
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached.

(2) the name of a single firm (having as a member a 2

[J "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.
[J Advance Order - #of Copies [ 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)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e 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.
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Application No. Applicant(s)

. . 11/878,557 TUOMINEN, RISTO
NOtlce OfA”OWélblIlty Examiner Art Unit
MAMADOU DIALLO 2895

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

1. X This communication is responsive to the remarks filed on 06/17/2010 .

2. X The allowed claim(s) is/are 1-36.

3. [X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)X Al b)[JSome* c)[JNone of the:
1. [ Certified copies of the priority documents have been received.
2. [X] Certified copies of the priority documents have been received in Application No. 10/502336 .
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 notreceived: __
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 resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

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

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ 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).

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

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [ 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. 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. [0 other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100819
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Application/Control Number: 11/878,557 Page 2
Art Unit: 2895

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 Corina Tanasa on August 27, 2010.

The application has been amended as follows:

Claim 1, line 14(last line of the claim), delete all and replace with -- least one
second conductive pattern layer or layers. --;

Claim 14, line 2, after "conductive” delete “patterns” and replace with — pattern
layers --;

Claim 15, line 16(last line of the claim), delete all and replace with — least one
second conductive pattern layer or layers.--;

Claim 20, line 13(last line of the claim), delete all and replace with — least one
second conductive pattern layer or layers.--;

Claim 21, line 15(last line of the claim), delete all and replace with — least one
second conductive pattern layer or layers.-- and,

Claim 32,line 17(last line of the claim), delete all and replace with — least one
second conductive pattern layer or layers. -- .

Remarks
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The above changes have been made to clarify the connections by the thru

conductors to the second conductive pattern layer or layers.

Allowable Subject Matter

Claims1, 15 and 32 are allowed.

The following is an examiner’s statement of reasons for allowance: The prior art
of record does not teach or suggest, singularly or in combination, at least the limitations
of the independent claim 1,15, and 32 including “a component inside the insulating
material layer and between the first and second metal plates, the component having a
first surface facing towards the second metal plate, and contact areas on the first
surface, a hardened insulating polymer layer between the first surface of the component
and at least one conductive pattern of said at least one second conductive pattern layer,
and contact openings in the hardened insulating polymer layer and conductors in the
contact openings for forming electrical contacts between the contact areas of the
component and the at least one conductive pattern.”

Because no reference alone, nor is there any motivation to combine the details over the
prior art to create such limitations in these independent claims, the claims are deemed
patentable over the prior art.

Claims 2-14, 16-31 and 32-36 are also allowed as being directly or indirectly
dependent of the allowed base claim(s).

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
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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 MAMADOU DIALLO whose telephone number is
(571)270-5449. The examiner can normally be reached on 9:30- 6:30 Monday-
Thursday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Drew Richards can be reached on (571)272-1736. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

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.

/M. D./ /Matthew S. Smith/
Examiner, Art Unit 2895 Supervisory Patent Examiner, Art
Unit 2823
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Docket No.: 0365-0601PUS3

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Risto Tuominen.
Application No.: 11/878,557 Confirmation No.: 8440
Filed: July 25, 2007 Art Unit: 2895
For: METHOD FOR EMBEDDING A Examiner: Mamadou L Diallo
COMPONENT IN A BASE

REPLY UNDER 37 C.F.R. §1.111

MS Amendment
Commissioner for Patents
P.0O. Box 1450

Alexandria, VA 22313-1450

Sir:
INTRODUCTORY COMMENTS

In response to the Office Action dated March 17, 2010 please amend the above-identified

U.S. patent application as follows:
A Listing of Claims begins on page 2 of this paper.

Remarks/Arguments begin on page 9 of this paper.

Birch, Stewart, Kolasch & Birch, LLP MKM/CET
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Application No. 11/878,557 Docket No: 0365-0601PUS3
Reply to Office Action of March 17, 2010 Page 2 of 14

AMENDMENTS TO THE CLAIMS

1. (Original) A circuit board comprising

an insulating material layer having a first side and a second side,

at least one first conductive pattern layer on the first side of the insulating material layer,
at least one of the first conductive pattern layers defining a first metal plate,

at least one second conductive pattern layer on the second side of the insulating material
layer, at least one of the second conductive pattern layers defining a second metal plate,

a component inside the insulating material layer and between the first and second metal
plates, the component having a first surface facing towards the second metal plate, and contact
areas on the first surface,

a hardened insulating polymer layer between the first surface of the component and at
least one conductive pattern of said at least one second conductive pattern layer, and

contact openings in the hardened insulating polymer layer and conductors in the contact
openings for forming electrical contacts between the contact areas of the component and the at

least one conductive pattern.

2. (Original) The circuit board of claim 1, wherein the first and second metal plates are

electrically connected to each other.

3. (Original) The circuit board of claim 1, wherein the first and second metal plates are

electrically connected to an earth connection of the circuit board.

4. (Original) The circuit board of claim 1, wherein the component is located in a hole in
the insulating material layer, and the circuit board comprises metal foil covering the sidewalls of

the hole and a filler material in the hole between the metal foil and the component.
5. (Original) The circuit board of claim 4, wherein the metal foil is electrically connected

MKM/CET
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to at least one of the first and second metal plates.

6. (Original) The circuit board of claim 4, wherein the metal foil is electronically

connected to an earth connection of the circuit board.

7. (Original) The circuit board of claim 4, wherein the component has a second surface
opposite to the first surface and side-surfaces between the first and second surfaces, and wherein
the first and second metal plates and the metal foil form an electromagnetic interference shield
around the component such that

the side-surfaces of the component face towards the metal foil,

the first surface of the component face towards the second metal plate, and

the second surface of the component face towards the first metal plate.

8. (Original) The circuit board of claim 1, wherein the insulating material layer includes a

baseboard and the hardened insulating polymer layer.

9. (Original) The circuit board of claim 1, wherein the conductors in the contact openings

contain at least one of electrochemically deposited copper and chemically deposited copper.

10. (Currently Amended) The circuit board bear of claim 1, wherein the hardened

insulating polymer layer contains epoxy.

11. (Original) The circuit board of claim 8, wherein the baseboard is a glass-fibre

reinforced epoxy board.

12. (Original) The circuit board of claim 1, wherein the component is a microcircuit.

13. (Original) The circuit board of claim 8, wherein the component is located in a hole in

the baseboard; and the circuit board comprises conductive material on the sidewalls of the hole

MKM/CET
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and a filler material in the hole between the metal foil and the component, wherein the metal foil

creates an interference protection structure around the component.

14. (Original) The circuit board of claim 1, comprising an electrically conducting feed-

through between the conductive patterns on the both sides of the insulating material layer.

15. (Original) A multi-layered circuit board comprising a first circuit board substructure
and second circuit board substructure on top of each other, wherein at least the first circuit board
substructure comprises

an insulating material layer having a first side and a second side,

at least one first conductive pattern layer on the first side of the insulating material layer,
at least one of the conductive pattern layers defining a first metal plate,

at least one second conductive pattern layer on the second side of the insulating material
layer, at least one of the second conductive pattern layers defining a second metal plate,

a component inside the insulating material layer and between the first and second metal
plates, the component having a first surface facing towards the second metal plate, and contact
areas on the first surface,

a hardened insulating polymer layer between the first surface of the component and at
least one conductive pattern of said at least one second conductive pattern layer, and

contact openings in the hardened insulating polymer layer and conductors in the contact
openings for forming electrical contacts between the contact areas of the component and the at

least one conductive pattern.

16. (Original) The multi-layered circuit board of claim 15, wherein said first circuit board
substructure and said second circuit board substructure are electrically connected to each other to

form a multi-layered functioning totality.

MKM/CET
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17. (Original) The multi-layered circuit board of claim 16, wherein said second circuit
board substructure comprises an insulating material layer and at least one conductive pattern

layer in the insulating material layer.

18. (Currently Amended) The multi-layered multiOlayered circuit board of claim 17,
wherein said second circuit board substructure includes a component embedded in the insulating

material layer.

19. (Original) The multi-layered circuit board of claim 15, wherein said first circuit board
substructure comprises a first microcircuit and said second circuit board substructure comprises a
second microcircuit such that the first and second microcircuits are on top of each other. and at
least one of the first and second metal plates is located between said first and second

microcircuits.

20. (Original) The multi-layered circuit board of claim 15, wherein said second circuit
board substructure comprises

an insulating material layer having a first side and a second side,

at least one first conductive pattern layer on the first side of the insulating material layer,

at least one second conductive pattern layer on the second side of the insulating material
layer, at least one of the second conductive pattern layers defining a second metal plate, .

a component inside the insulating material layer and having a first surface facing towards
the second metal plate, and contact areas on the first surface,

a hardened insulating polymer layer between the first surface of the component and at
least one conductive pattern of said at least one second conductive pattern layer, and

contact openings in the hardened insulating polymer layer and conductors in the contact
openings for forming electrical contacts between the contact areas of the component and the at

least one conductive pattern.

MKM/CET
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21. (Original) The multi-layered circuit board of claim 15, wherein said second circuit
board substructure comprises

an insulating material layer having a first side and a second side,

at least one first conductive pattern layer on the first side of the insulating material layer,
at least one of the first conductive pattern layers defining a first metal plate,

at least one second conductive pattern layer on the second side of the insulating material
layer,

a component inside the insulating material layer, the component having first surface and
a second surface on the opposite sides of the component and contact areas on the first surface,
the second surface facing towards the first metal plate,

a hardened insulating polymer layer between the first surface of the component and at
least one conductive pattern of said at least one second conductive pattern layer, and

contact openings in the hardened insulating polymer layer and conductors in the contact
openings for forming electrical contacts between the contact areas of the component and the at

least one conductive pattern.

22. (Original) The multi-layered circuit board of claim 15, comprising a third circuit

board substructure on top of the first and second circuit board substructures.

23. (Original) The multi-layered circuit board of claim 22, wherein the first circuit board

substructure is between the second and third circuit board substructures.

24. (Original) The multi-layered circuit board of claim 22, wherein each of the first,

second and third circuit board substructures includes an embedded microcircuit.

25. (Original) The multi-layered circuit board of claim 15, wherein the first and second

metal plates are electronically connected to each other.

26. (Original) The multi-layered circuit board of claim 15, wherein the first and second

MKM/CET
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metal plates are electrically connected to each other.

27. (Original) The multi-layered circuit board of claim 15, wherein the component is
located in a hole in the insulating material layer, and the circuit board comprises metal foil
covering the sidewalls of the hole and a filler material in the hole between the metal foil and the

component.

28. (Original) The multi-layered circuit board of claim 15, wherein the metal foil is

electronically connected to at least one of the first and second metal plates.

29. (Original) The multi-layered circuit board of claim 15, wherein the conductors in the
contact openings contain at least one of electrochemically deposited copper and chemically

deposited copper.

30. (Original) The multi-layered circuit board of claim 15, wherein the component is a

microcircuit.

31. (Original) The multi-layered circuit board of claim 15, wherein the first circuit board

substructure comprises at least two microcircuits inside the insulating material layer.

32. (Original) An electronic module comprising

an insulating material layer having a first side and a second side,

at least one first conductive pattern layer on the first side of the insulating material layer,
at least one of the first conductive pattern layers defining a first metal plate,

at least one second conductive pattern layer on the second side of the insulating material
layer, at least one of the second conductive pattern layers defining a second metal plate,

a hole having sidewalls defined in the insulating material layer and located between the
first and second metal plates,

a metal foil covering the sidewalls of the hole,
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a microcircuit inside the hole and having a first surface facing towards the second metal
plate, and contact areas on the first surface,

a filler material in the hole between the metal foil and the microcircuit,

a hardened insulating polymer layer between the first surface of the microcircuit and at
least one conductive pattern of said at least one second conductive pattern layer, and

contact openings in the hardened insulating polymer layer and conductors in the contact
openings for forming electrical contacts between the contact areas o f the microcircuit and the at

least one conductive pattern.

33. (Original) The electronic module of claim 32, wherein the first and second metal

plates are electronically connected to each other.

34. (Original) The electronic module of claim 32, wherein the first and second metal

plates are electrically connected to an earth connection of the electronic module.

35. (Original) The electronic module of claim 32, wherein the metal foil is electronically

connected to at least one of the first and second metal plates.

36. (Original) The electronic module of claim 32, wherein the metal foil and the first and

second metal plates are electronically connected to an earth connection of the electronic module.
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REMARKS

Claims 1-36 are currently pending in the application; with claims 1, 15 and 32 being
independent. Claims 1-36 were pending prior to the Office Action.

Claims 10 and 18 have been amended only for clarification (to correct two typos),
without narrowing their scope. The amendments to claims 10 and 18 were not made to overcome
any statutory rejection.

The Examiner is respectfully requested to reconsider the rejections in view of the remarks
set forth herein. Applicant respectfully requests favorable consideration thereof in light of the

comments contained herein, and earnestly seeks timely allowance of the pending claims.

Claim Rejections — 35 USC §102 and §103

The Examiner rejected claims 1-36 under 35 U.S.C. § 102(b) as being anticipated, or, in
the alternative, under 35 U.S.C. § 103(a) as being made obvious by US 2002/0132096
(“Takeuchi et al.”).

These rejections are respectfully traversed.

To establish a prima facie case of anticipation or obviousness, the Examiner has the
burden of meeting the basic criterion that the prior art must teach or suggest all of the claim
limitations. Regarding this basic criterion, the Applicant submits that Takeuchi does not disclose
or suggest all features of each of the independent claims 1, 15 and 32, as explained in detail
below.

Takeuchi describes a wiring board in which electronic components are embedded by use
of an embedding resin having a dielectric constant of less than or equal to about 5. The
embedding resin preferably contains carbon black in an amount of less than or equal to about 1.4
mass %, and preferably contains at least a thermosetting resin and at least one inorganic filler
(Abstract).

In the Office Action, the Examiner alleges that Figs. 12-13 and 19-24 of Takeuchi
illustrate a circuit board as recited in the independent claims, and that layers 700 and 240 are first

and second metal plates.
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Applicant submits that the Examiner’s description of layer 240 is not accurate. Element
240 in the figures of Takeuchi is not a metal layer but a solder resist layer (see paragraph
[0085]). The term solder resist does not mean that the layer is made of solder but refers to the
function of the resist layer in the later defined step of forming the solder bumps (see e.g.
paragraph [0086]). Paragraph [0085] explicitly states that:

"A dry film, which is to serve as a solder resist layer, is laminated on the
outermost surface of the wiring substrate, and a mounting pattern of a
semiconductor element is formed on the dry film through exposure and
development, to thereby form a solder resist layer 210."

Thus, the element 240 is a layer of photo-definable polymer, so-called photo-resist, and is
not made of metal.

Takeuchi discloses copper layers 200 ban<~i 700. However, noné of the discussed
embodiments (Figs. 12-13, 19-24) of Takeuchi fulfils all the features of claim 1 in which the
recited circuit board comprises:

“at least one first conductive pattern layer on the first side of the insulating
material layer, at least one of the first conductive pattern layers defining a first
metal plate,

at least one second conductive pattern layer on the second side of the
insulating material layer, at least one of the second conductive pattern layers
defining a second metal plate,

a component inside the insulating material layer and between the first and
second metal plates, the component having a first surface facing towards the
second metal plate, and contact areas on the first surface.”

Only figures 24 and 25 of Takeuchi depict final products having conductive pattern
layers on a first side of an insulating material layer and on a second side of the insulating
material layer. However, these products do not have a component between the first and second
metal plates and having a first surface facing towards the second metal plate.

The Examiner appears to think that Fig. 22 of Takeuchi, for instance, discloses a
component 130 between the first and second metal plates 700. However, Fig. 22 shows only an
intermediate phase of the manufacturing process and not the final product (see the description of

Figs. 13-24 at paragraphs [0032]-[0043] which explain that these figures represent intermediate
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steps in the manufacturing of the wiring board of Fig. 25), therefore not qualifying as a circuit
board within the meaning of claim 1. Specifically, this intermediate product fails to posses the
following features of claim 1:

“at least one first conductive pattern layer on the first side of the insulating
material layer, at least one of the first conductive pattern layers defining a first
metal plate,

at least one second conductive pattern layer on the second side of the
insulating material layer, at least one of the second conductive pattern layers
defining a second metal plate, [...]

a hardened insulating polymer layer between the first surface of the
component and at least one conductive pattern of said at least one second
conductive pattern layer, and

contact openings in the hardened insulating polymer layer and conductors
in the contact openings for forming electrical contacts between the contact areas
of the component and the at least one conductive pattern.”

In Fig. 23 of Takeuchi, the intermediate product is shown after patterning of the copper
layers. After this process step, Takeuchi et al. does not any more disclose the wiring layers 700
to have metal plates. As explained at paragraph [0084], a resist layer is used in Fig. 22 to form a
predetermined wiring pattern as shown in Fig. 23 (reproduced below for Examiner’s
convenience), whereby the copper layer 700 has been removed from the area above and below
the chip capacitors 130 (which the Examiner considers to be the claimed components). The
patterning of the copper layers (for example, of copper foil 200) is described by reference to Fig.
13 and paragraph [0075]. -

copper layer 700 removed

embedding resin
(see Fig. 20, element 160)
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Applicant also notes that in Figs. 24 and 25 layers 700 cannot be continuous films (i.e.,
Figs. 24 and 25 cannot be modified to have a continuous film 700), because if the layers 700
were continuous films extending over the capacitors 130, the electrodes 140 of the capacitors
130 would be short-circuited via the layers 700 and the through hole conductor 900.

Therefore, with respect to claim 1, Takeuchi fails to teach or suggest a final circuit board
comprising:

“at least one first conductive pattern layer on the first side of the insulating
material layer, at least one of the first conductive pattern layers defining a first
metal plate,

v at least one second conductive pattern layer on the second side of the
insulating material layer, at least one of the second conductive pattern layers
defining a second metal plate,

a component inside the insulating material layer and between the first and
second metal plates, the component having a first surface facing towards the
second metal plate, and contact areas on the first surface.”

Applicant points out that, per MPEP § 2131, “a claim is anticipated only if each and

every element as set forth in the claim is found, either expressly or inherently described, in a
single prior art reference.” Verdegaal Bros. v. Union Qil Co. of California, 814 F.2d 628, 631, 2
USPQ2d 1051, 1053 (Fed. Cir. 1987). For anticipation, “The identical invention must be shown

in as complete detail as is contained in the ... claim.” Richardson v. Suzuki Motor Co., 868 F.2d
1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1989). MPEP § 2131.02.

Takeuchi does not, expressly or inherently, disclose each and every element as set forth
in claim 1. Thus, Takeuchi does not anticipate claim 1. Takeuchi also does not make claim 1
obvious because Takeuchi does not teach or suggest all of the claim limitations.

In addition, the circuit board of claim 1 can be used as a protective shield against
electromagnetic interference. Takeuchi cannot achieve the advantages of the claimed circuit
board, since Takeuchi fails to disclose or suggest a structure that can be used as a protective
shield against electromagnetic interference.

With respect to independent claim 15, Takeuchi fails to teach or suggest, at least:

“A multi-layered circuit board comprising a first circuit board substructure
and second circuit board substructure on top of each other, wherein at least the
first circuit board substructure comprises [... ]
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at least one first conductive pattern layer on the first side of the insulating
material layer, at least one of the conductive pattern layers defining a first metal
plate,

at least one second conductive pattern layer on the second side of the
insulating material layer, at least one of the second conductive pattern layers
defining a second metal plate,

a component inside the insulating material layer and between the first and
second metal plates, the component having a first surface facing towards the
second metal plate, and contact areas on the first surface.”

With respect to independent claim 32, Takeuchi fails to disclose or suggest an electronic
module comprising “at least one first conductive pattern layer on the first side of the insulating
material layer, at least one of the first conductive pattern layers defining a first metal plate” and
“at least one second conductive pattern layer on the second side of the insulating material layer,
at least one of the second conductive pattern layers defining a second metal plate.” Takeuchi also
fails to teach or suggest an electronic module comprising a microcircuit inside a hole which has
sidewalls that are covered by a metal foil. In addition, Takeuchi fails to teach or suggest a
microcircuit inside a hole and having a first surface facing towards the second metal plate, and
contact areas on the first surface.

The electronic module of claim 32 can be used as a protective shield against
electromagnetic interference. Takeuchi fails to disclose or suggest a structure that can be used as
a protective shield against electromagnetic interference.

Furthermore, the circuit boards of claims 1 and 15 and the electronic module 32 cannot
be made obvious by Takeuchi, as it would not be obvious to modify the process of Takeuchi
such that isolated features present in the intermediate phases of the described process and serving
their planned purpose would suddenly, with absolutely no motivation in Takeuchi, be shifted to
another place in the final product. Furthermore, Takeuchi completely fails to disclose the
interference protection around the embedded components.

For all of the above reasons, taken alone or in combination, Applicant respectfully
requests reconsideration and withdrawal of the 35 U.S.C. §102 and §103 rejections of claims 1,
15 and 32. Claims 1-14 depend from claim 1 and are allowable at least by virtue of their

dependency. Claims 16-31 depend from claim 15 and are allowable at least by virtue of their
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dependency. Claims 33-36 depend from claim 32 and are allowable at least by virtue of their
dependency.

CONCLUSION

In view of the above remarks, this application appears to be in condition for allowance

and the Examiner is, therefore, requested to reexamine the application and pass the claims to
issue.

Should there be any outstanding matters that need to be resolved in the present
application, the Examiner is respectfully requested to contact Corina E. Tanasa, Registration No.
64,042, at telephone number (703) 208-4003, located in the Washington, DC area, to conduct an
interview in an effort to expedite prosecution in connection with the present application.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies,

to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional

Dated: June 17, 2010 Respect

B}: 7 7
Michpél € Mhtter
Registration No.: 29,680

BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road

Suite 100 East

P.O. Box 747

Falls Church, Virginia 22040-0747

(703) 205-8000

Attorney for Applicant

G
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DETAILED ACTION
Priority
Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which

papers have been placed of record in the file.

Information Disclosure Statement
The information disclosure statement (IDS) submitted on 07/25/2007 is being
considered by the examiner.
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 1-36 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the
alternative, under 35 U.S.C. 103(a) as obvious over Takeuchi et al, US Patent

Publication No0.2002/013096 A1.

Pertaining to claim 1, Takeuchi teaches a circuit board comprising an insulating
material layer[100] having a first side and a second side, at least one first conductive
pattern layer on the first side of the insulating material layer, at least one of the first
conductive pattern layers defining a first metal plate ( see fig.12-13 and 19-24), at least

one second conductive pattern layer on the second side of the insulating material layer,
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at least one of the second conductive pattern layers defining a second metal plate ( see
fig.12-13 and 19-24), a component[130] inside the insulating material layer and
between the first and second metal plates ( see fig.19), the component having a first
surface facing towards the second metal plate, and contact areas on the first surface, a
hardened insulating polymer layer between the first surface of the component and at
least one conductive pattern of said at least one second conductive pattern layer, and
contact openings in the hardened insulating polymer layer and conductors in the
contact openings for forming electrical contacts between the contact areas of the
component and the at least one conductive pattern( see figs.24-25).

Pertaining to claim 2, Takeuchi teaches the circuit board of claim 1, wherein the
first and second metal plates [700,240] are electrically connected to each other.

Pertaining to claim 3, Takeuchi teaches the circuit board of claim 1, wherein the
first and second metal plates are electrically connected to an earth connection of the
circuit board (circuit board property)

Pertaining to claim 4, Takeuchi teaches The circuit board of claim 1, wherein the
component [130] is located in a hole in the insulating material layer[100], and the circuit
board comprises metal foil covering the sidewalls of the hole and a filler material[160]! in
the hole between the metal foil and the component( see fig.22).

Pertaining to claim 5, Takeuchi teaches the circuit board of claim 4, wherein the

metal foil is electrically connected to at least one of the first and second metal plates.
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Pertaining to claim 6, Takeuchi teaches the circuit board of claim 4, wherein the
metal foil is electronically connected to an earth connection of the circuit board (circuit
board property).

Pertaining to claim 7, Takeuchi teaches The circuit board of claim 4, wherein the
component has a second surface opposite to the first surface and side-surfaces
between the first and second surfaces, and wherein the first and second metal plates
and the metal foil form an electromagnetic interference shield around the component
such that the side-surfaces of the component face towards the metal foil, the first
surface of the component face towards the second metal plate, and the second surface
of the component face towards the first metal plate( see figs.1-24).

Pertaining to claim 8, Takeuchi teaches the circuit board of claim 1, wherein the
insulating material layer includes a baseboard and the hardened insulating polymer
layer (see para [0094]).

Pertaining to claim 9, Takeuchi teaches The circuit board of claim 1, wherein the
conductors in the contact openings contain at least one of electrochemically deposited
copper and chemically deposited copper( see Para[0032; 0078-0079]).

Pertaining to claim 10, Takeuchi teaches the circuit boar of claim 1, wherein the
hardened insulating polymer layer contains epoxy (see para [0016, 0076]).

Pertaining to claim 11, Takeuchi teaches the circuit board of claim 8, wherein the
baseboard is a glass-fiber reinforced epoxy board (see para [0045 and 0076]).

Pertaining to claim 12, Takeuchi teaches the circuit board of claim 1, wherein the

component is a microcircuit [130]).
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Pertaining to claim 13, Takeuchi teaches The circuit board of claim 8, wherein
the component is located in a hole in the baseboard; and the circuit board comprises
conductive material on the sidewalls of the hole and a filler material in the hole between
the metal foil and the component, wherein the metal foil creates an interference
protection structure around the component (see figs.20).

Pertaining to claim 14, Takeuchi teaches The circuit board of claim 1, comprising
an electrically conducting feed-through between the conductive patterns on the both

sides of the insulating material - layer( see fig.14,19).

Pertaining to claim 15-17 Takeuchi teaches A multi-layered circuit board
comprising a first circuit board substructure and second circuit board substructure on
top of each other, wherein at least the first circuit board substructure comprises an
insulating material layer[100] having a first side and a second side, at least one first
conductive pattern layer on the first side of the insulating material layer[200], at least
one of the conductive pattern layers[700],240] defining a first metal plate, at least one
second conductive pattern layer on the second side of the insulating material layer, at
least one of the second conductive pattern layers defining a second metal plate, a
component [130] inside the insulating material layer and between the first and second
metal plates, the component having a first surface facing towards the second metal
plate, and contact areas on the first surface, a hardened insulating polymer layer[190]
between the first surface of the component and at least one conductive pattern of said

at least one second conductive pattern layer, and contact openings in the hardened
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insulating polymer layer and conductors in the contact openings for forming electrical
contacts between the contact areas of the component and the at least one conductive
pattern( see figs 24-25) wherein said second circuit board substructure comprises an
insulating material layer and at least one conductive pattern layer in the insulating
material layer.

Takeuchi does not teach a first circuit board substructure and second circuit
board substructure on top of each other, wherein said first circuit board substructure
and said second circuit board substructure are electrically connected to each other to

form a multi-layered functioning totality.

However It would have been obvious to one of ordinary skill in the art at the time of the
invention was made to have a first circuit board substructure and second circuit board
substructure on top of each other, since it has been held that mere duplication of the
essential working parts of a device involves only routine skill in the art .St.Regis Paper
Co.v.Bemis Co., 193USPQS8.

Pertaining to claim 18 Takeuchi teaches the multi-layered circuit board of claim 17,
wherein said second circuit board substructure includes a component [130] embedded
in the insulating material layer.

Pertaining to claim 19, Takeuchi teaches The multi-layered circuit board of claim 15,
but did not teach wherein said first circuit board substructure comprises a first

microcircuit and said second circuit board substructure comprises a second microcircuit
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such that the first and second microcircuits are on top of each other and at least one of
the first and second metal plates is located between said first and second microcircuits.
However It would have been obvious to one of ordinary skill in the art at the time of the
invention was made to have a first circuit board substructure and second circuit board
substructure on top of each other, since it has been held that mere duplication of the
essential working parts of a device involves only routine skill in the art .St.Regis Paper

Co.v.Bemis Co., 193USPQ8.

Pertaining to claim 20, Takeuchi teaches The multi-layered circuit board of claim 15,
wherein said second circuit board substructure comprises an insulating material layer
having a first side and a second side, at least one first conductive pattern layer on the
first side of the insulating material layer, at least one second conductive pattern layer on
the second side of the insulating material layer, at least one of the second conductive
pattern layers defining a second metal plate, a component [130] inside the insulating
material layer [100] and having a first surface facing towards the second metal plate,
and contact areas on the first surface, a hardened insulating polymer layer between the
first surface of the component and at least one conductive pattern of said at least one
second conductive pattern layer, and contact openings in the hardened insulating
polymer layer and conductors in the contact openings for forming electrical contacts
between the contact areas of the component and the at least one conductive pattern(

see fig.25).
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Pertaining to claim 21, Takeuchi teaches The multi-layered circuit board of claim 15,
wherein said second circuit board substructure comprises an insulating material layer
[100] having a first side and a second side, at least one first conductive pattern layer on
the first side of the insulating material layer, at least one of the first conductive pattern
layers defining a first metal plate, at least one second conductive pattern layer on the
second side of the insulating material layer, a component inside the insulating material
layer, the component[130] having first surface and a second surface on the opposite
sides of the component and contact areas on the first surface, the second surface
facing towards the first metal plate, a hardened insulating polymer layer between the
first surface of the component and at least one conductive pattern of said at least one
second conductive pattern layer, and contact openings in the hardened insulating
polymer layer and conductors in the contact openings for forming electrical contacts
between the contact areas of the component [130] and the at least one conductive
pattern ( see fig.25).

Pertaining to claim 22-24 Takeuchi teaches The multi-layered circuit board of claim
15, but does not teach the circuit comprising a third circuit board substructure on top of
the first and second circuit board substructures, wherein the first circuit board
substructure is between the second and third circuit board substructures or wherein
each of the first, second and third circuit board substructures includes an embedded
microcircuit.
However It would have been obvious to one of ordinary skill in the art at the time of

the invention was made to have a first circuit board substructure and second circuit
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board substructure and a third substructure on top of each other, since it has been held
that mere duplication of the essential working parts of a device involves only routine skill

in the art .St.Regis Paper Co.v.Bemis Co., 193USPQ8.

Pertaining to claim 25-26, Takeuchi teaches the multi-layered circuit board of claim
15, wherein the first and second metal plates are electronically connected to each other
(see fig.25).

Pertaining to claim 27, Takeuchi teaches The multi-layered circuit board of claim 15,
wherein the component[130] is located in a hole in the insulating material layer[100],
and the circuit board comprises metal foil covering the sidewalls of the hole and a filler
material in the hole between the metal foil and the component( see fig.18-25).

Pertaining to claim 28, Takeuchi teaches the multi-layered circuit board of claim 15,
wherein the metal foil [200] is electronically connected to at least one of the first and
second metal plates.

Pertaining to claim 29, Takeuchi teaches the multi-layered circuit board of claim 15,
wherein the conductors in the contact openings contain at least one of electrochemically
deposited copper and chemically deposited copper (see para [0079]).

Pertaining to claim 30, Takeuchi teaches the multi-layered circuit board of claim 15,
wherein the component [130] is a microcircuit.

Pertaining to claim 31, Takeuchi teaches the multi-layered circuit board of claim 15,
wherein the first circuit board substructure comprises at least two microcircuits [130]

inside the insulating material layer (see fig.19).
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Pertaining to claim 32, Takeuchi teaches An electronic module comprising an
insulating material layer [100] having a first side and a second side, at least one first
conductive pattern [200] layer on the first side of the insulating material layer, at least
one of the first conductive pattern layers defining a first metal plate,
at least one second conductive pattern [ 700 or 240] layer on the second side of the
insulating material layer[100] , at least one of the second conductive pattern layers
defining a second metal plate, a hole[110] having sidewalls defined in the insulating
material layer and located between the first and second metal plates,

a metal foil covering the sidewalls of the hole, a microcircuit [130] inside the hole and
having a first surface facing towards the second metal plate, and contact areas on the
first surface, a filler material [160] in the hole between the metal foil and the
microcircuit,[130] a hardened insulating polymer [190] layer between the first surface of
the microcircuit [130] and at least one conductive pattern [240] of said at least one
second conductive pattern layer, and contact openings ( see fig.25) in the hardened
insulating polymer layer and conductors in the contact openings for forming electrical
contacts between the contact areas of the microcircuit[130] and the at least one
conductive pattern.

Pertaining to claim 33, Takeuchi teaches the electronic module of claim 32, wherein
the first and second metal plates [200,700 and 240] are electronically connected to each

other.
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Pertaining to claim 34, Takeuchi teaches the electronic module of claim 32, wherein
the first and second metal plates are electrically connected to an earth connection of the
electronic module (circuit board property).

Pertaining to claim 35, Takeuchi teaches The electronic module of claim 32, wherein
the metal foil is electronically connected to at least one of the first and second metal
[700,240] plates( see fig.25).

Pertaining to claim 36, Takeuchi teaches the electronic module of claim 32, wherein
the metal foil and the first and second metal plates are electronically connected to an
earth connection of the electronic module (see fig 25 and circuit board property to have
ground connection).

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MAMADOU DIALLO whose telephone number is
(5671)270-5449. The examiner can normally be reached on 9:30- 6:30 Monday-
Thursday.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Drew Richards can be reached on (571)272-1736. 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.

/Fernando L. Toledo/
Primary Examiner, Art Unit 2895

/M. D./
Examiner, Art Unit 2895
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publication to applicant. A copy of the publication may be obtained from the Office upon payment
of the appropriate fee set forth in 37 CFR 1.19(a)(1). Orders for copies of patent application
publications are handled by the USPTQ's Office of Public Records. The Office of Public Records
can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759,
by mail addressed to the United States Patent and Trademark Office, Office of Public Records,
Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions
and the dates of receipt of correspondence filed in the Office, may also be accessed via the
Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of
the Patent Application Information and Retrieval (PAIR) system. The direct link to access this
status information is currently http:/pair.uspto.gov/. Prior to publication, such status information is
confidential and may only be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling
the Patent Electronic Business Center at 1-866-217-9197.

Pre-Grant Publication Division, 703-605-4283
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

APPLICATION NUMBER FILING OR 371(c) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

11/878,5657 07/25/2007 Risto Tuominen 0365-0601PUS3

CONFIRMATION NO. 8440

2292

BIRCH STEWART KOLASCH & BIRCH
PO BOX 747

FALLS CHURCH, VA22040-0747

Date Mailed. 11/30/2007

NOTICE OF NEW OR REVISED PROJECTED PUBLICATION DATE

The above-identified application has a new or revised projected publication date. The current projected
publication date for this application is 02/14/2008. If this is a new projected publication date (there was no
previous projected publication date), the application has been cleared by Licensing & Review or a secrecy
order has been rescinded and the application is now in the publication queue.

If this is a revised projected publication date (one that is different from a previously communicated
projected publication date), the publication date has been revised due to processing delays in the USPTO
or the abandonment and subsequent revival of an application. The application is anticipated to be
published on a date that is more than six weeks different from the originally-projected publication date.

More detailed publication information is available through the private side of Patent Application Information
Retrieval (PAIR) System. The direct link to access PAIR is currently http://pair.uspto.gov. Further

assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Questions relating to this Notice should be directed to the Office of Patent Publication at 1-888-786-0101.

PART 1 - ATTORNEY/APPLICANT COPY
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto gov

| APPLICATIONNUMBER [ PN Ot 3710 GRp ART UNIT | FIL FEE RECD ATTY.DOCKET.NO ToTcLaMs | IND cLaMs
11/878,557 07/25/2007 2823 1800 0365-0601PUS3 36 3

CONFIRMATION NO. 8440

2292 FILING RECEIPT
BIRCH STEWART KOLASCH & BIRCH

PO BOX 747

FALLS CHURCH, VA22040-0747

Date Mailed: 08/15/2007

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 write to the Office of Initial Patent
Examination's Filing Receipt Corrections. 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)
Risto Tuominen, Helsinki, FINLAND;

Power of Attorney: The patent practitioners associated with Customer Number 02292
Domestic Priority data as claimed by applicant
This application is a CON of 10/502,336 09/23/2004
Foreign Applications
FINLAND 20020191 01/31/2002

If Required, Foreign Filing License Granted: 08/14/2007

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is
US11/878,557

Projected Publication Date: 11/22/2007
Non-Publication Request: No

Early Publication Request: No

Title

Method for embedding a component in a base

Preliminary Class
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438
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 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
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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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Docket No.: 0365-0601PUS3

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Risto TUOMINEN
Application No.: NEW _ Confirmation No.: N/A
Filed: July 25, 2007 Art Unit: N/A
For: METHOD FOR EMBEDDING A Examiner: Not Yet Assigned
COMPONENT IN A BASE

INFORMATION DISCLOSURE STATEMENT
(SUBMISSION WITH CONTINUATION-IN-PART OR RULE 1.53 (B)
CONTINUATION OR DIVISIONAL APPLICATION)

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir: -

Pursuant to 37 C.F.R. §§ 1.97 and 1.98, applicant(s) hereby submit(s) an Information

Disclosure Statement for consideration by the Examiner.

L LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION

The patents, publications, or other information submitted for consideration by the Office

are listed on the PTO-SBO8(s), attached hereto.
IL COPIES

] a. Copies of cited U.S. patents and patent application publications are not included.

Copies of foreign patent documents and non-patent literature are included.

Birch, Stewart, Kolasch & Birch, LLP MKM/STW/ta
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Application No.: Docket No.: 0365-0601PUS3

] b. Some or all of the documents listed on the PTO-SB08 are not enclosed because
they were cited in the International Search Report and copies should already be in the PTO file.

If copies are needed, please contact the undersigned.

& C. REFERENCES PREVIOUSLY CITED OR SUBMITTED - Pursuant to 37 C.F.R.

§1.98(d), consideration of information listed on the PTO-SB08 form(s) is requested since any
patents, publications, or other information which are listed on the PTO-SB08 form(s) but for
which copies are not enclosed herewith, were previously cited by or submitted to the PTO in one
of the following applications which has been relied upon for an earlier filing date under 35

U.S.C. § 120:

U.S. Appl. No(s) and U.S. Filing Date

10/502,336 filed September 23, 2004

III. CONCISE EXPLANATION OF THE RELEVANCE

(check at least one box)

] a. DOCUMENTS IN THE ENGLISH LANGUAGE - The patents, publications, or other
information listed on the attached PTO SBO08 are in the English language and therefore, do not

require a statement of relevancy.

] b. DOCUMENTS NOT IN THE ENGLISH LANGUAGE - A concise explanation of the

relevance of all patents, publications, or other information listed that is not in the English

language is as follows:

] c. ENGLISH LANGUAGE SEARCH REPORT - An English language version of the search

report or action that indicates the degree of relevance found by the foreign office is attached,

thereby satisfying the requirement for a concise explanation. See MPEP 609(III)(A)(3).

] d. OTHER - The following additional information is provided for the Examiner's

consideration.

2 MKM/STWi/ta
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Application No.: Docket No.: 0365-0601PUS3

IV.  FEES (check one box)

O] a. This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application; therefore, no fee is required.

X b. This Information Disclosure Statement is being filed concurrent with the filing of

a continuation-in-part, continuation, or divisional patent application; therefore, no fee is required.

[ This Information Disclosure Statement is being filed within three months of the
filing date of a national application (37 C.F.R. § 1.97(b)(1)). No fee or statement is required.
(This section is not to be used with RCE's.)

] d. This Information Disclosure Statement is being filed within three months of the
date of entry of the national stage as set forth in § 1.491 in an international application (37 C.F.R.
§ 1.97(b)(2)). No fee or statement is required.

O €. This Information Disclosure Statement is being filed concurrently with the filing
of a Request for Continued Examination under § 1.114 (37 C.F.R. § 1.97(b)(4)). No fee or

statement is required.

] f. This Information Disclosure Statement is being filed before the mailing date of a
first Action on the merits (37 C.F.R. § 1.97(b)(3)). No fee or statement is required. In the event
that a first Office Action on the merits has been issued, please consider this IDS under 37 C.F.R.
§ 1.97(c) and see the statement under 37 C.F.R. § 1.97(e) below, or, if no statement has been
made, charge our deposit account for the fee as required by 37 C.F.R. § 1.17(p).

] g. This Information Disclosure Statement is being filed before the mailing date of a
Final Office Action under 37 C.F.R. § 1.113 (See 37 C.F.R. § 1.97(c)(1)) or before the mailing
date of a Notice of Allowance under 37 C.F.R. § 1.311 (See 37 C.F.R. § 1.97(c)(2)).

] No statement; therefore, a fee as required by 37 C.F.R. § 1.17(p) is attached.

or
3 MKM/STW/ta
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Application No.: Docket No.: 0365-0601PUS3

(] See the statement below. No fee is required.

V. STATEMENT UNDER 37 C.F.R. § 1.97(e)
(check only one box)

The undersigned hereby states that:

O a. Each item of information contained in the IDS was first cited in any
communication from a foreign Patent Office in a counterpart foreign application not more

than 30 days prior to the filing of this IDS; or

[] b Each item of information contained in the IDS was first cited in any
communication from a foreign Patent Office in a counterpart foreign application not more than

three months prior to the filing of this IDS; or

] c. No item of information contained in the IDS was cited in a communication from a
foreign Patent Office in a counterpart foreign application, and, to the knowledge of the person
signing the certification after making reasonable inquiry, no item of IDS was known to any
individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing of the
IDS.

U] d. Some of the items of information were cited in a communication from a foreign
Patent Office. As to this information, the undersigned states that each item of information
contained in the IDS was first cited in a communication from a foreign Patent Office in a
counterpart foreign application not more than three months prior to the filing of this IDS. As to
the remaining information, the undersigned hereby states that no item of this remaining
information contained in the IDS was cited in a communication from a foreign Patent Office in a
counterpart foreign application and, to the best of my knowledge after making reasonable
inquiry, was known to any individual designated in 37 C.F.R. § 1.56(c) more than three months

prior to the filing of this statement.

VI. PAYMENT OF FEES (check one box)

4 MKM/STWi/ta
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Application No.: Docket No.: 0365-0601PUS3

] The required fee is listed on the attached Fee Transmittal.
DX No fee is required.

If the Examiner has any questions concerning this IDS, he/she is requested to contact the
undersigned. If it is determined that this IDS has been filed under the wrong rule, the PTO is
requested to consider this IDS under the proper rule and charge the appropriate fee to Deposit

Account No. 02-2448.

If necessary, the Commissioner is hereby authorized in this, concurrent, and future
replies, to charge payment or credit any overpayment to our Deposit Account No. 02-2448 for
any additional fees required under 37 C.F.R. § 1.16 or under § 1.17; particularly, extension of

time fees.

Dated: July 25, 2007 Respectfully submitted,

By Mﬂg'Z?m

=

Michéel K. Mutter
Registration No.: 29,680
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road
Suite 100 East
P.O. Box 747
Falls Church, Virginia 22040-0747
(703) 205-8000
Attorney for Applicant

Attachment(s):
X  PTO/SB/0S

5 MKM/STWita
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Used in Lieu of PTO/SB/08A/B
(Based on PTO 04-07 version)

Substitute for form 1449/PTO

INFORMATION DISCLOSURE

Complete if Known

Application Number NEW

Filing Date

July 25, 2007

STATEMENT BY APPLICANT  |FimstNamed imventor _|Risto TUOMINEN
Art Unit N/A
(Use as many sheets as necessary) Examiner Name Not Yet Assi gne d
Sheet I 1 | of I 2 Attorney Docket Number |0365-0601PUS3
U.S. PATENT DOCUMENTS
| . Document Number P ion Date Name of Patentee or Pages, Columns, Lines, Where
E'(r:anl::‘er Sgﬁ Number-Kind Code? ( #known) | MM-DD-YYYY Applicaante:f Ci?ez DT::Sment Relevan;_;zs;:m?elevam
AA* 1US-4,246,595-A1 01-20-1981 |Noyori et al.
AB* |US-2003/0068852-A1 [04-10-2003 |Towle et al.
AC* |US-2003/0137045-A1 [07-24-2003 |Sugaya et al.
AD* |US-6,038,133-A 03-14-2000 |Nakatani et al.
AE* [US-6,154,366-A 11-28-2000 |Ma et al.
AF* |US-6,271,469-B1 08-07-2001 [Ma et al.
AG* |US-6,292,366-B1 09-18-2001 [Platt
AH* |US-6,475,877-B1 11-05-2002 |Saia et al.
Al*  |US-6,489,685-B2 12-03-2002 |Asahi et al.
AJ* |US-6,538,210-B2 03-25-2003 |Sugaya et al.
AK* |US-2002/0117743-A1 [08-29-2002 |Nakatani et al.
AL* |US-2002/0185303-A1 [12-12-2002 | Takeuchi et al.
AM* |US-2006/0105500-A1 |05-18-2006 |Chang
AN* 1US-5,216,806-A 06-08-1993 |Lam
AO* |US-5,637,919-A 06-10-1997 |Grabbe
AP* |US-2003/0100142-A1 {05-29-2003 |Shin et al.
AQ* |US-2004/0266067-A1 {12-30-2004 |Bai
AR* |US-2005/0285244-A1 |12-29-2005 |Chen
AS* |US-5,162,613-A 11-10-1992 | Schoenthaler
AT* |US-5,208,188-A 05-04-1993 |Newman
AU* |US-6,537,848-B2 03-25-2003 | Camenforte et al.
AV* |US-6,607,943-B1 08-19-2003 |Kinsman
AW* |US-6,710,458-B2 03-23-2004 |Seko et al.
AX* 1US-6,790,712-B2 09-14-2004 |Bai et al.
AY* |US-6,979,596-B2 12-27-2005 |Corisis et al.
AZ* |US-6,284,564-B1 09-04-2001 |Balch et al.
AA1*|US-5,497,033-A 03-05-1996 ({Fillion et al.
AB1*|US-5,248,852-A 09-28-1993 {Kumagai
FOREIGN PATENT DOCUMENTS
Examiner | Cite Foreign Patent Document Pul[))li:taetbn Name of Patentee or W?g:s Rgl:vaw::‘;al::ae:es
Initials* No." | Country Code®-Number*-Kind Code® i known) | MM-DD-YYYY Appiicant of Cited Document Or Relevant Figures Appear T
BA |JP-2002-016327-A 01-18-2002

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. * CITE NO.: Those application(s) which are marked with an single asterisk (*) next
to the Cite No. are not supplied (under 37 CFR 1.98(a)(2)(iii)) because that application was filed after June 30, 2003 or is available in the IFW. ' Applicant's
unique citation designation number (optional). 2 See Kinds Codes of USPTO Patent Documents at www.uspto.gov or MPEP 901.04. 3 Enter Office that issued
the document, by the two-letter code (WIPO Standard ST.3). *For Japanese patent documents, the indication of the year of the reign of the Emperor must
precede the serial number of the patent document. ®Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if
possible. °Applicant is to place a check mark here if English language Translation is attached.

Examiner
Signature

Date
Considered

Birch, Stewart, Kolasch & Birch, LLP
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Used in Lieu of PTO/SB/08A/B
(Based on PTO 04-07 version)

Substitute for form 1449/PTO Complete if Known
Application Number NEW

INFORMATION DISCLOSURE  |[riling ate July 25, 2007
STATEMENT BY APPLICANT  |FirstNamed inventor |Risto TUOMINEN

Art Unit N/A
(Use as many sheets as necessary) Examiner Name Not Yet Assigne d
Sheet | 2 | of I 2 Attomey Docket Number [0365-0601PUS3

NON PATENT LITERATURE DOCUMENTS

Examiner| Cit e Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,

Initi Is. No.! magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city T?
a } and/or country where published.

CA PATENT ABSTRACTS OF JAPAN, vol. 2002, no 05, May 3, 2002.

*EXAMINER: Initial if ] hether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
'Applicant's unique citation designation number (optional). 2Applicant is to place a check mark here if English lang Translation is hed
Examiner Date
Sianature Considered
Birch, Stewart, Kolasch & Birch, LLP MKM/STW/ta
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Under the Paperwork Reduction Act of 1895, no parsons are requi

d o

PTO/SB/OG (02-07)

Approved for use through 02/26/2007. OMB 0651-0032

Ty s

', dtoa 1 of i

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
jon unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 [/R2355 7
APPLICATlQN AS FILED - PART | o OTHER THAN.
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE (3) FEE ($)
BASIC FEE - - -
(37 CFR 1.16{a). {b) or (c}) A NA N/A $150 NA $300
SEARCH FEE R ’ )
{37 CFR 1.18(k). (1). or (m)) ~ NA NIA NIA $25_0 NA . 3500
EXAMINATION FEE '
(37 CFR 1.468{0). (p). o (@) NA NA N/A $100 NA $200
TOTAL CLAIMS : - _ ~
(37 CFR 1.18()) 2 Io minus 20 = | ° l é x$28 = ‘' OrR | x $680 = X‘O O
INDEPENDENT CLAIMS 5 . ’
(37 CFR 1.16(h)) ’ minug3 = | © — x$100 = x $200 =
If the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due )
FEE is $250 ($125 for small entity) for each $126 $260
(37 CFR 1.18(s)) additional 50 sheets or fraction thereof. See ) :
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s). .
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()) +180= +380 = /
* it the difference in column 1 is less than zero, enter “0° in column 2. TOTAL TOTAL XO O
APPLICATION AS AMENDED - PART i
' ' OR OTHER THAN
(Column 1) (Column2)  (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST -
< REMAINING NUMBER PRESENT RATE ($) "ADDI- RATE ($) ADDI-
- - AFTER’ PREVIOUSLY EXTRA TIONAL TIONAL
zk AMENDMENT PAID FOR FEE ($) FEE ($)
w Total . Minus | ** = . .
S| ercrriism X $28 = OR | x$60 =
Q [ independent . Minus. | *** =
uzJ 37 CFR 1.16(h) x $100 = OorR | x $200 =
S | Application Size Fee (37 CFR 1.16(s)) . $126 $260
<
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) +180 = OR +360= .
/ . TOTAL . TOTAL
V _ { { A g ADD'L FEE OR  ADD'LFEE
(Column 1) {Column 2) (Column 3)
" CLAIMS ‘HIGHEST ) - . .
@ REMAINING NUMBER PRESENT RATE (8) ADDI- RATE (8) ADDI-
- AFTER PREVIOUSLY EXTRA . TIONAL . . TIONAL
Z AMENDMENT PAID FOR FEE ($) FEE (8)
w| - Total . - - Minus | v - = '
S| arcrrR 1160 . X$25 = OR X $60 =
o independent . Minus | ***. =
5 (37 CFR 1.16(h) x $100 = OrR | x $200 =
= | Application Size Fee (37 CFR 1.16(s)) $126 $250
<l
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()) +180 = OR +360 =
TOTAL Ok TOTAL
X ADD'L FEE . ADD'L FEE
*_1f the entry in column 1 is less than the entry in column 2, write “0 in column 3. _
** If the “Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter “20",
“** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter *3",
The “Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropnate box in column 1.

This collection of information is required by 37 CFR 1.16. 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 vary depending upon the individual case. Any comments -
-on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commlssloner for Patents P.O. Box 1450, Alexandria, VA 22313-1450.

If you need ass:stance in completmg the form cal 00-PT0-9199 and seleqt option 2.
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PATENT Ai’PLlCAT[ON SERIAL NO.

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

07/26/2007 SZEUDIE] 63200014 022448 11878557
81 FC:1811 388.88 1A '

82 FC:iitt 560.88 DA
B3 FCe13if - 2e8.88 DR
94 FC:1282 860.688 DA
PTO-1556 .
(587) ..

- *U.S. Government Prif\tifig Office: 2002-1489-267/69033
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Docket No: 0365-0601PUS3

METHOD FOR EMBEDDING A COMPONENT IN A BASE

[0001] This application is a Continuation of co-pending Application No. 10/502,336,
filed on September 23, 2004, the entire contents of which are hereby incorporated by
reference and for which priority is claimed under 35 U.S.C. § 120.

[0002] The present invention relates to a method for embedding one or more

components in a base.

[0003] The bases that are processed using the methods to which the present invention
relates are used as bases for electrical components, typically semiconductor components
and particularly microcircuits, in electronic products. The task of the base is to provide a
mechanical attachment base for the components and the necessary electrical connections
to the other components on the base and outside the base. The base can be a circuit
board, so that the method that is the object of the invention is closely related to circuit-
board manufacturing technology. The base can also be some other base, for example, a
base used for packaging a component or components, or the base of an entire functional

module.

[0004} Circuit-board manufacturing technologies differ from microcircuit manufacture
in, among other things, the fact that the substrate used in microcircuit manufacturing
technologies is a ssmiconductor material, whereas the base material of a circuit board is
an insulator. Microcircuit manufacturing technologies are also typically considerably

more expensive than circuit-board manufacturing technologies.

[0005] Circuit-board manufacturing technologies differ from packaging techniques in
that packaging techniques are intended to form a package around a semiconductor
component, which will facilitate its handling. The surface of a package of a
semiconductor component has contact parts, typically protrusions, which allow the
packaged component to be easily installed on a circuit board. A semiconductor package

also contains conductors, through which voltage can be connected to the actual

139



2
semiconductor, connecting the protruding contact parts outside the package to the

contact areas on the surface of the semiconductor component.

[0006] However, the packages of components manufactured using conventional
technologies take up a considerable amount of space. The miniaturization of electronic
devices has led to an attempt to eliminate the packaging of semiconductor components.
For this purpose, the so-called flip-chip technology for instance, has been developed, in
which a semiconductor component without a package is assembled directly onto the
surface of the circuit board. There are, however, many difficulties in flip-chip
technology. For example, problems can arise with the reliability of connections,
especially in applications in which mechanical stresses arise between the. circuit board
and the semiconductor component. Mechanical stresses must be evened by adding a
suitable underfill between the chip and the circuit board. This procedure slows down the
process and increases manufacturing costs. Stresses arise particularly in applications in

which a flexible circuit board is used and the circuit board is flexed strongly.

[0007] Object of the invention is to create a method, by means of which unpacked

microcircuits can be embedded to a base reliably but economically.

[0008] The invention is based on embedding the semiconductor components, or at least
some of them, in a base, such as a circuit board, during the manufacture of the board,
whereby part of the base structure is, as it where, manufactured around the
semiconductor components. According to the invention, feed-throughs for
semiconductor components are made in the base in such a way that the holes extend
between the first and second surfaces of the base. After the holes have been made, a
polymer film is spread over the second surface of the base structure in such a way that
the polymer film also covers the feed-throughs made for the semiconductor components,
from the second side of the base structure. Before the hardening of the polymer film, or
after partial hardening, the semiconductor components are placed, from the direction of
the first side of the base, in the holes that have been made. The semiconductor
components are pressed against the polymer film so that they adhere to the polymer film.
After this, the final hardening of the polymer film is carried out. According to the
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3
invention, a conductive pattern is made in the base, before a component is placed in the

holes, and the component is placed in the hole in such a way that the component is

aligned in relation to the conductive patterns made on the baseboard.

[0009] More specifically, the method according to the invention is characterized by what

is stated in the characterizing portion of Claim 1.

[0010] Considerable advantages are gained with the aid of the invention. This is
because, with the aid of the invention, a circuit board can be manufactured with the
semiconductor components embedded inside it. The invention also makes it possible to

manufacture a small and reliable component package around a component.

[0011] The invention also permits a large number of embodiments, which provide

significant additional advantages.

[0012] For example, with the aid of preferred embodiments of the invention, the
component’s packaging stage, the circuit board’s manufacturing stage, and the assembly
and contact-making stage of the semiconductor components can be combined to form a
single totality. The combination of the various process stages brings important logistic
benefits and permits the manufacture of a smaller and more reliable electronic module.
There is the further advantage that such a manufacturing method can largely exploit

circuit board manufacturing and assembly technologies that are in general use.

[0013] According to a preferred embodiment of the invention, the totality of the
composite process is simpler than, for example, using flip-chip technology to
manufacture a circuit board and attach the components to the circuit board. By means of
such preferred embodiments, the following advantages over the conventional solution

are obtained:
- Soldering is not required to form contacts with the components, instead

an electrical contact can be manufactured by growing conductors on top

of the contact areas of a semiconductor component. This means that there
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4
is no need to use molten metal to connect the components, so that

compounds are not formed between metals. Compounds between metals
are generally brittle, so that reliability is improved compared to
connections made by soldering. Particularly in small connections, the
brittleness of the metal compounds in the connections causes great
problems. According to a preferred embodiment, it is possible to achieve
clearly smaller structures in a solderless solution than in soldered
solutions. The solderless contact-making method also has the advantage
that high temperatures are not required to form contacts. A lower process
temperature permits greater choice when selecting other materials of the
circuit board, the component package, or the electronics module. In the
method, the temperature of the circuit board, the component, and the
conductive layer directly connected to the component can be kept in the
range 20 - 85°C. Higher temperatures, for example, of about 150°C, may
be needed only when curing (polymerizing) the polymer films used.
However, the temperature of the baseboard and the components can be
kept under 200°C during the entire process. If the method employs
polymer films that are hardened in other ways than due to the effect of a
high temperature, for example, chemically, or by electromagnetic
radiation, the temperature of the baseboard and the components can, in a

preferred embodiment, be kept under 100°C during the entire process.

Because the use of the method permits the manufacture of smaller
structures, the components can be spaced more closely. The conductors
between the components can then also be shorter while the electrical
propérties of the electronic circuit improve, for example, by reducing

losses, interference, and delay times.
The method also permits the manufacture of three-dimensional structures,

as the bases and the components embedded in the bases can be assembled

on top of each other.
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- In the method, it is also possible to reduce the interfaces between

different metals.
- The method permits a lead-free process.

[0014] The invention also permits other preferred embodiments. In connection with the
invention, flexible circuit boards, for instance, can be used. Further, the process permits
circuit boards to be assembled on top of each other.

[0015] With the aid of the invention, it is also possible to manufacture extremely thin
structures, in which the semiconductor components are, despite its thinness, entirely
protected within a base, such as a circuit board.

[0016] Because the semiconductor components can be placed entirely inside the circuit
board, the joints between the circuit board and the semiconductor components are

mechanically durable and reliable.

[0017] In the following, the invention is examined with the aid of examples and with

reference to the accompanying drawings.

[0018] Figure 1 shows a series of cross-sections of one process according to the

invention.

[0019] Figure 2 shows a series of cross-sections of a second process according to the

invention.

[0020] Figure 3 shows a schematic diagram of one possible contact-forming method.

[0021] Figure 4 shows a series of cross-sections of a third process according to the

invention.
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6
[0022] The series of illustrations shown in Figure 1 show one possible process according

to the invention. In the following, the process of Figure 1 is examined in stages:

[0023] Stage A (Figure 1A):

[0024] In stage A, a suitable baseboard 1 is selected for the circuit-board manufacturing
process. The baseboard 1 can be, for example, a glass-fibre reinforced epoxy board, such
as an FR4-type board. In the example process, the baseboard 1 can thus be an organic
board, as the example process does not require high temperatures. A flexible and cheap
organic board can thus be selected for the baseboard 1. Typically a board that is already
coated with a conductive material 2, usually copper, is selected for the baseboard 1. Of

course, an inorganic board can also be used.

[0025] Stage B (Figure 1B):

[0026] In stage B, through holes 3 are made in the baseboard for electrical contacts. The
holes 3 can be made, for example, with some known method used in circuit-board

manufacture, such as mechanical drilling.

[0027] Stage C (Figure 1C):

[0028] In stage C, metal is grown into the through holes made in stage B. In the example
process, the metal 4 is also grown on top of the circuit board, thus also increasing the

thickness of the conductive layer 2.

[0029] The conductive material 4 to be grown is copper, or some other material with
sufficient electrical conductivity. Copper metallizing can take place by coating the holes
with a thin layer of chemical copper and then continuing the coating using an
electrochemical copper-growing method. Chemical copper is used in the example, as it
will also surface on top of a polymer and act as an electrical conductor in
electrochemical coating. The metal can thus be grown using a wet-chemical method, so

that the growth is cheap. Altematively, the conductive layer 4 can be made, for example,
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7
by filling the through holes with an electrically conductive paste.

[0030] Stage D (Figure 1D):

[0031] In stage D, the conductive layer on the surface of the circuit board is patterned.
This can be done by utilizing generally known circuit-board manufacturing methods.
The patterning of the conductive layer is aligned, for example, on the holes made in

stage B.

[0032] The manufacture of the conductor pattern can take place, for example, by
laminating, on the surface of the metal 4, a photolithographic polymer film, on which the
desired conductive pattern is formed by directing light through a patterned mask. After
exposure, the polymer film is developed, when the desired areas are removed from it and
the copper 4 under the polymer is revealed. Next, the copper revealed under the film is
etched away, leaving the desired conductive pattern. The polymer acts as a so-called
etching mask and openings 5, at the foot of which the baseboard of the circuit board is
revealed, are formed in the metal layer 4. After this, the polymer film is also removed

from on top of the copper 4.

[0033] Stage E (Figure 1E):

[0034] In stage E, holes 6 are made in the baseboard for the microcircuits. The holes
extend through the entire baseboard, from the first surface 1a to the second surface 1b.
The holes may be made, for example, mechanically milling by means of a milling
machine. The holes 6 can also be made, for example, by stamping. The holes 6 are
aligned relative to the conductive patterns 4 of the circuit board. The holes 3 made
during stage B can also be used to aid alignment, but then too the alignment is relative to
the conductive patterns 4, as the conductive patterns 4 have a specific position in relation

to the holes 3.

[0035] Stage F (Figure 1F):
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8
[0036] In stage F, a polymer film 7 forming an electrical insulation is made on the

second surface 1b of the baseboard and over the holes 6. The polymer film 7 is made in
such a way that it is sufficiently rigid to retain the main features of its shape, but,
however, not hardened, so that components can be attached by pressing them into the
film. The polymer film should also be sufficiently rigid to be able to hold the
components pressed into the film essentially immovable in relation to the base, during

the following process stages.

[0037] The polymer film made in Stage F can be, for example, a pre-preg-type film.

[0038] If desired, a metal coating 8 can also be made on top of the polymer film 7 in
stage F.

[0039] In the example process, stage F is carried out by laminating a thin polymer film
(e.g., c. 40 pum) on the surface of the circuit board, on top of which is a layer of copper
(e.g., c. 5 um). Lamination takes place with the aid of pressure and heat. In the example
process, the film is thus an RCC (Resin Coated Copper) foil. The lamination must then
be carried out to be uncompleted, so that the polymer is not completely hardened. This is
achieved by setting the laminating temperature sufficiently low and/or by shortening the

duration of the heat treatment.

[0040] Stage G (Figure 1G):

[0041] In stage G, the microcircuits 18 are assembled in the holes 6, from the side of the
first surface la of the baseboard. Assembly can take place using a precision assembly
machine, the microcircuits 18 being aligned relative to the conductive patterns of the

circuit board. As in stage E, the holes made in stage B can be used to aid alignment.
[0042] The microcircuits 18 are assembled in such a way that they adhere to polymer

film 7 in the ‘bottoms’ of the holes 6. The most suitable way to carry out assembly is to

use such a force that the microcircuits 18 push slightly inside the polymer film 7, so that

146



9
the microcircuits are made to remain in place better. It is also advantageous to the

process, if the microcircuits being assembled have contact protrusions 9, which penetrate

inside the polymer film 7.

[0043] Figure 3 shows an interesting alternative embodiment, in which the contact
protrusions 9 of the microcircuits are so long that they extend right through the polymer
film 7 to the metal coating 8. In that case, there is no need to make holes in the polymer
film 7 (Stage K) for making contacts in the microcircuits, as the holes are formed in
connection with the assembly of the components. In addition, the metallizing stage
(Stage L) of the holes can be simplified, as the contact protrusions 9 automatically form
conductor columns through the polymer film 7. In the embodiment of Figure 3, the
contact protrusions can also be given a sharp shape, so that their penetration ability
improves. If the contact protrusions 9 are sufficiently long and sharp, they can also
penetrate the metal coating 8 and in principle form an electrical contact between the

microcircuit 18 and the metal coating 8.
[0044] Stage H (not shown):

[0045] In stage H, the polymer film 7 is hardened with the aid of curing. Curing
generally comprises a heat treatment, but the process can also employ some treatment
other than heat to harden the polymer. If desired, stage H can also be omitted,
particularly in connection with polymers cured by heat treatment. However, hardening
the polymer at this stage prevents the microcircuit from moving relative to the base

during stage I.
[0046] Stage I (Figure 1I):

[0047] In stage I, the microcircuits are secured to the baseboard of the circuit board by
filling the holes made for the microcircuits with a filler material 10. In the example
proceés, this stage is carried out by spreading casting epoxy into the holes from the first
surface (1a) of the circuit board and on top of the microcircuits. The epoxy is smoothed

with a spatula and hardened by curing in an autoclave. At the same time, the polymer
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10
film 7 is also hardened, if the process does not include stage H.

[0048] Stage J (Figure 1J):

[0049] In stage J, a polymer film 11 is formed on the first surface (1a) of the circuit
board, followed by a thin metal coating 12 on top of the polymer film.

[0050] In the example process, stage J is carried out by laminating a thin polymer film
(e.g., c. 40 um) on the surface of the circuit board, on top of which is a layer of copper
(e.g., c. 5 um). Lamination takes place with the aid of pressure and heat. In the example

process, the film is thus an RCC (Resin Coated Copper) foil.

[0051] The polymer film can also be made by, for example, spreading polymer in a
liquid form on the circuit board. Thus lamination is not essential in stage J. What is
essential is that an insulating layer, typically a polymer film, is made on the circuit
board, which contains the embedded components, particularly embedded microcircuits.
The polymer film itself can be, according to the embodiment, a filled or unfilled polymer
film. The polymer film can also be coated with metal, but this is not essential, as the
conductive surface can also be made later, on top of a polymer layer that is already

attached to the circuit board.

[0052] Stage J makes it possible to use conventional manufacturing methods and work
stages used in circuit board manufacture in the example process and nevertheless to be

able to bury microcircuits and other components inside the circuit board.

[0053] Stage K (Figure 1K)

[0054] In stage K, holes 13 are made in the polymer films 7 and 11 (and at the same
time in the conductive foils 8 and 12), through which it is possible to create contacts
with the conductive patterns and feed-throughs (conductive material 4) of the circuit

board and with the microcircuits.

148



11

[0055] The holes 13 can be made, for example, using a laser, or some other suitable
method. The conductive patterns made in stage D, or the through holes made in stage B

can be used for alignment.

[0056] Stage L (Figure 1L):

[0057] Stage L corresponds to stage C. In stage L, a conductive layer 14 is made in the

holes 13 and on the surfaces of the circuit board.

[0058] In the example process, the feed-throughs (holes 13) are first of all cleaned using
a three-stage desmear treatment. After this, the feed-throughs are metallized by first
forming a catalysing SnPd surface on the polymer and after that depositing a thin layer
(about 2 Fm) of chemical copper onto the surface. The thickness of the copper 14 is

increased by electrochemical deposition.

[0059] Altemnatively, the feed-throughs can be filled with an electrically conductive

paste or made using some other suitable micro-via metallizing method.

[0060] Stage M (Figure 1M):

[0061] In stage M, a conductive pattern is formed in the same way as in stage D.

[0062] Stages N and O (Figures 1N and 10):

[0063] In stages N and O, a photolithographic polymer 14 is spread on the surface of the
circuit board and the desired pattern is formed in the polymer 14 (in a manner similar to

that in stages D and M). The exposed polymer film is developed, but the polymer film

pattern remaining on the circuit board is not removed.

[0064] Stage P (Figure 1P):
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[0065] In stage P, the connection areas of the polymer film pattern formed in the

previous stage are coated 16. The coating 16 can be made with, for example, a Ni/Au

coating, or an OSP (organic surface protection).

[0066] The example of Figure 1 depicts one process, which can be used to exploit our
invention. Our invention is thus in no way restricted to the process described above, but
instead the invention covers a large group of different process and their end products, to
the full extent of the Claims and allowing for equivalency interpretations. In particular,
the invention is in no way restricted to the layout shown in the examplé, instead it will
be obvious to one versed in the art that the processes according to our invention can be
used to manufacture many kinds of circuit boards, which differ greatly from the
examples disclosed here. Thus, the microcircuits and connections of the figures are only

shown to illustrate the manufacturing process.

[0067] A great many changes can thus be made to the process of the example disclosed
above, without nevertheless deviating from the idea according to the invention. The
changes can relate to the manufacturing techniques depicted in the various stages, or, for
example, to the mutual sequence of the stages. For example, stage B can equally well be
carried out after stage D, i.e. the procedure can be to align the drill on the pattern,
instead of aligning the pattern on the drilled holes. Correspondingly, the order of stages
D and E can also be reversed. The component holes 6 are then made before the
conductive patterns are formed. In that case, the conductive pattern is aligned relative to
the holes 6 (and also the holes 3). Irrespective of the order in which stages B, D, and E
are carried out, the polymer film 7 to be made in stage F covers the holes 6 and the

conductive pattern formed on the second surface 1b of the baseboard.

[0068] Stages that are felt to be required can also be added to the process of the example
disclosed above. For example, a foil that protects the surface of the circuit board during
the casting taking place in stage H can be laminated onto the first side (1a) of the circuit
board. Such a protective foil is manufactured so that it covers all the other areas except

for the holes 6. The protective foil keeps the surface of the circuit board clean when the
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casting epoxy is spread with the spatula. The protective foil can be made in a suitable

stage before stage I and removed from the surface of the circuit board immediately after

the casting.

[0069] With the aid of the method, it is also possible to manufacture component packets
to be attached to the circuit board. Such packets can also include several semiconductor

components, which are connected electrically to each other.

[0070] The method can also be used to manufacture entire electrical modules. The
process shown in Figure 1 can also be applied in such a way that the conductive
structure is made only on the second side (1b) of the circuit board, to which the contact

surfaces of the microcircuit are oriented.

[0071] The method makes it possible to manufacture, for example, circuit boards or
electrical modules, in which the thickness of the baseboard used is in the range 50 - 200
microns and the thickness of the microcircuit and microcircuits is in the range 50 - 150
microns. The pitch of the conductors can vary, for example, in the range 50 - 250
microns while the diameter of the micro-feed-throughs can be, for example, 15 - 50
microns. Thus, the total thickness of a single board in a one-layer construction will be

about 100 - 300 microns.

[0072] The invention can also be applied in such a way that circuit boards are assembled
on top of each other, thus forming a multi-layer circuit structure, in which there are
several circuit boards manufactured according to Figure 1 set on top of each other and
connected electrically to each other. The circuit boards set on top of each other can also
be circuit boards in which the conductive structure is formed only on the second side 1b
of the circuit board, but which nevertheless include feed throughs, through which an
electrical contact can also be formed to the microcircuits from the first side of the circuit

board. Figure 2 shows one such process.

[0073] Figure 2 shows the connection of circuit boards to each other. In the following,

the process is described in stages.
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[0074] Stage 2A (Figure 2A):

[0075] Stage 2A depicts the circuit boards being set on top of each other. The lowest
circuit board can be obtained, for example, after stage J of a modified process of Figure

1. In this case, the process of Figure 1 is then modified by omitting stage 1C.

[0076] The middle and upper circuit boards in turn can be obtained after stage M of a
modified process of Figure 1, for instance. In this case, the process of Figure 1 is
modified by omitting stage 1C and performing stages J, K, and L on only the second side
(1b) of the circuit board.

[0077] In addition to the circuit boards, Figure 2A also shows pre-preg epoxy layers 21

placed between the circuit boards.
[0078] Stage 2B (Figure 2B):

[0079] In stage 2B, the circuit boards are laminated together with the aid of pre-preg
epoxy layers 21. In addition, a metal-coated polymer film 22 is made on the upper
surface of the circuit board. The process corresponds to stage J of the process of Figure
1. In the example process, a metal-coated polymer film 22 is already on the under

surface of the circuit board.
[0080] Stage 2C (Figure 2C):

[0081] In stage 2C, holes 23, for the formation of contacts, are drilled in the circuit
board.

[0082] After Stage 2C, the process can be continued for example as follows:

[0083] Stage 2D:
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[0084] In stage 2D, conductive material is grown on top of the circuit board and in the

through holes 23, in the same way as in stage 1C.
[0085] Stage 2E:

[0086] In stage 2E, the conductive layer on the surface of the circuit board is patterned

in the same way as in stage 1D.
[0087] Stage 2F:

[0088] In stage 2F, a photolitographic polymer is spread on the surfaces of the circuit
board and the desired pattern is formed in the polymer in the same way as in stages 1N
and 10. The exposed polymer film is developed, but the polymer film pattern remaining

on the circuit board is not removed.
[0089] Stage 2G:

[0090] In stage 2G, the connection areas of the polymer film pattern formed in the

previous stage are metallized in the same way as in stage 1P.

[0091] On the basis of the example of Figure 2, it is obvious that the method can also be
used to manufacture many kinds of three-dimensional circuit structures. For example,
the method can be used in such a way that several memory circuits are placed on top of
each other, thus forming a packet containing several memory circuits, in which the
memory circuits are connected to each other to form an operational totality. Such a
packet can be termed a three-dimensional multichip module. The chips in such modules
can be selected freely and the contacts between the chips can be easily made according

to the selected circuits.

[0092] The invention also permits electromagnetic protection to be made around the

component embedded in the base. This is because the method of Figure 1 can be
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modified in such a way that the holes 6 depicted in stage 1E can be made in connection

with the making of the holes 3 carried out in stage 1B. In that case, the conductive layer
4 to be made in stage 1C will also cover the side walls of the holes 6 made for the
components. Figure 4A shows a cross-section of the base structure as it is after stage 1F

in the process modified in the aforesaid manner.

[0093] After the intermediate stage shown in Figure 4A, the process can be continued by
assembling the microcircuits in a similar way to stage 1G, the polymer film being
hardened as in stage 1H, and the microcircuits being attached similarly to stage 11. After
this, polymer and metal foils can be formed on the first surface of the circuit board
similarly to stage 1J. Figure 4B shows an example cross-section of the base structure

after these process stages.

[0094] After the intermediate stage shown in Figure 4B, the process can be continued by
making holes, similar to those of stage 1K, in the polymer film, for making contacts.
After this, a conductive layer is made in the holes and on the surfaces of the board
similarly to stage 1L. Figure 4C shows an example cross-section of the base structure
after these process stages. For reasons of clarity, the conductive layer made similarly to

stage 1L in the holes and on the board surfaces is highlighted in black.

[0095] After the intermediate stage shown in Figure 4C, the process can be continued by
patterning a conductive layer on the surfaces of the board as in stage 1M and by coating
the surfaces of the board as in stage 1N. After these stages, the microcircuits are
surrounded by a nearly unbroken metal foil, which forms an effective protection against
interference caused by electromagnetic interaction. This construction is shown in Figure
4D. After the intermediate stage shown in Figure 4D, stages corresponding to stages 10
and 1P are carried out, in which a protective foil and connections are made on the

surface of the circuit board.
[0096] In Figure 4D, the cross-sections of the metal layers protecting the microcircuits

are highlighted in black. In addition, the background of the microcircuits is highlighted

with cross-hatching. The cross-hatching is intended to be a reminder that all the sides of
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a hole made for a microcircuit are covered by a metal foil. Thus the microcircuit is

surrounded laterally with an unbroken metal foil. In addition to this, a metal plate can be
designed above the microcircuit, which is made in connection with the making of the
circuit board’s conductive pattern. Similarly, a metal foil that is as complete as possible
is made below the microcircuit. The making of contacts below the microcircuit means
that small gaps must be made in the metal foil, as shown in Figure 4D, for instance.
These gaps can, however, be made so narrow laterally, or, correspondingly, so thin
vertically, that they do not weaken the protective effect obtained against electromagnetic

interference.

[0097] When examining the example of Figure 4D, it must also be take into account that
the final structure also contains parts extending at right angles to the plane shown in the
figure. Such a structure extending at right angles is shown by the conductor connected to
the contact bump on the left-hand side of the left-hand microcircuit of Figure 4D, which
runs towards the viewer from between the metal foil surrounding the microcircuit

laterally and the conductive layers below the microcircuit.

[0098] The solution shown by Figure 4D thus provides the microcircuit with excellent
protection against electromagnetic interference. As the protection is made immediately
around the microcircuit, the construction also protects against mutual interference
arising between the components contained in the circuit board. Most of the
electromagnetic protective structure can also be earthed, as the metal foil surrounding
the microcircuité laterally can be connected electrically to the metal plate above the
circuit. The connections of the circuit board, can, in turn, be designed in such a way that

the metal plate is earthed through the conductive structure of the circuit board.
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Claims:

1. A circuit board comprising

an insulating material layer having a first side and a second side,

at least one first conductive pattern layer on the first side of the insulating
material layer, at least one of the first conductive pattern layers defining a first metal
plate,

at least one second conductive pattern layer on the second side of the insulating
material layer, at least one of the second conductive pattern layers defining a second
metal plate,

a component inside the insulating material layer and between the first and second
metal plates, the component having a first surface facing towards the second metal plate,
and contact areas on the first surface,

a hardened insulating polymer layer between the first surface of the component
and at least one conductive pattern of said at least one second conductive pattern layer,
and

contact openings in the hardened insulating polymer layer and conductors in the
contact openings for forming electrical contacts between the contact areas of the

component and the at least one conductive pattern.

2. The circuit board of claim -1, wherein the first and second metal plates are

electrically connected to each other.

3. The circuit board of claim 1, wherein the first and second metal plates are

electrically connected to an earth connection of the circuit board.

4. The circuit board of claim 1, wherein the component is located in a hole in the
insulating material layer, and the circuit board comprises metal foil covering the
sidewalls of the hole and a filler material in the hole between the metal foil and the

component.

5. The circuit board of claim 4, wherein the metal foil is electrically connected to
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at least one of the first and second metal plates.

6. The circuit board of claim 4, wherein the metal foil is electronically connected

to an earth connection of the circuit board.

7. The circuit board of claim 4, wherein the component has a second surface
opposite to the first surface and side-surfaces between the first and second surfaces, and
wherein the first and second metal plates and the metal foil form an electromagnetic
interference shield around the component such that

the side-surfaces of the component face towards the metal foil,

the first surface of the component face towards the second metal plate, and

the second surface of the component face towards the first metal plate.

8. The circuit board of claim 1, wherein the insulating material layer includes a

baseboard and the hardened insulating polymer layer.

9. The circuit board of claim 1, wherein the conductors in the contact openings
contain at least one of electrochemically deposited copper and chemically deposited

copper.

10. The circuit boar of claim 1, wherein the hardened insulating polymer layer

contains epoxy.

11. The circuit board of claim 8, wherein the baseboard is a glass-fibre reinforced

epoxy board.

12. The circuit board of claim 1, wherein the component is a microcircuit.

13. The circuit board of claim 8, wherein the component is located in a hole in
the baseboard; and the circuit board comprises conductive material on the sidewalls of

the hole and a filler material in the hole between the metal foil and the component,

wherein the metal foil creates an interference protection structure around the component.

157



20

14. The circuit board of claim 1, comprising an electrically conducting feed-
through between the conductive patterns on the both sides of the insulating material

layer.

15. A multi-layered circuit board comprising a first circuit board substructure and
second circuit board substructure on top of each other, wherein at least the first circuit
board substructure comprises

an insulating material layer having a first side and a second side,

at least one first conductive pattern layer on the first side of the insulating
material layer, at least one of the conductive pattern layers defining a first metal plate,

at least one second conductive pattern layer on the second side of the insulating
material layer, at least one of the second conductive pattern layers defining a second
metal plate,

a component inside the insulating material layer and between the first and second
metal plates, the component having a first surface facing towards the second metal plate,
and contact areas on the first surface,

a hardened insulating polymer layer between the first surface of the component
and at least one conductive pattern of said at least one second conductive pattern layer,
and

contact openings in the hardened insulating polymer layer and conductors in the
contact openings for forming electrical contacts between the contact areas of the

component and the at least one conductive pattern.

16. The multi-layered circuit board of claim 15, wherein said first circuit board
substructure and said second circuit board substructure are electrically connected to each

other to form a multi-layered functioning totality.
17. The multi-layered circuit board of claim 16, wherein said second circuit

board substructure comprises an insulating material layer and at least one conductive

pattern layer in the insulating material layer.
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18. The multiOlayered circuit board of claim 17, wherein said second circuit

board substructure includes a component embedded in the insulating material layer.

19. The multi-layered circuit board of claim 15, wherein said first circuit board
substructure comprises a first microcircuit and said second circuit board substructure
comprises a second microcircuit such that the first and second microcircuits are on top of
each other and at least one of the first and second metal plates is located between said

first and second microcircuits.

20. The multi-layered circuit board of claim 15, wherein said second circuit
board substructure comprises '

an insulating material layer having a first side and a second side,

at least one first conductive pattern layer on the first side of the insulating
material layer,

at least one second conductive pattern layer on the second side of the insulating
material layer, at least one of the second conductive pattern layers defining a second
metal plate,

a component inside the insulating material layer and having a first surface facing
towards the second metal plate, and contact areas on the first surface,

a hardened insulating polymer layer between the first surface of the component
and at least one conductive pattern of said at least one second conductive pattern layer,
and

contact openings in the hardened insulating polymer layer and conductors in the
contact openings for forming electrical contacts between the contact areas of the

component and the at least one conductive pattern.

21. The multi-layered circuit board of claim 15, wherein said second circuit
board substructure comprises

an insulating material layer having a first side and a second side,

at least one first conductive pattern layer on the first side of the insulating
material layer, at least one of the first conductive pattern layers defining a first metal

plate,
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at least one second conductive pattern layer on the second side of the insulating

material layer,

a component inside the insulating material layer, the component having first
surface and a second surface on the opposite sides of the component and contact areas
on the first surface, the second surface facing towards the first metal plate,

a hardened insulating polymer layer between the first surface of the component
and at least one conductive pattern of said at least one second conductive pattern layer,
and

contact openings in the hardened insulating polymer layer and conductors in the
contact openings for forming electrical contacts between the contact areas of the

component and the at least one conductive pattern.

22. The multi-layered circuit board of claim 15, comprising a third circuit board

substructure on top of the first and second circuit board substructures.

23. The multi-layered circuit board of claim 22, wherein the first circuit board

substructure 1s between the second and third circuit board substructures.

24. The multi-layered circuit board of claim 22, wherein each of the first, second

and third circuit board substructures includes an embedded microcircuit.

25. The multi-layered circuit board of claim 15, wherein the first and second

metal plates are electronically connected to each other.

26. The multi-layered circuit board of claim 15, wherein the first and second

metal plates are electrically connected to each other.

27. The multi-layered circuit board of claim 15, wherein the component is
located in a hole in the insulating material layer, and the circuit board comprises metal
foil covering the sidewalls of the hole and a filler material in the hole between the metal

foil and the component.
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28. The multi-layered circuit board of claim 15, wherein the metal foil is

electronically connected to at least one of the first and second metal plates.

29. The multi-layered circuit board of claim 15, wherein the conductors in the
contact openings contain at least one of electrochemically deposited copper and

chemically deposited copper.

30. The multi-layered circuit board of claim 15, wherein the component is a

microcircuit.

31. The multi-layered circuit board of claim 15, wherein the first circuit board

substructure comprises at least two microcircuits inside the insulating material layer.

32. An electronic module comprising

an insulating material layer having a first side and a second side,

at least one first conductive pattern layer on the first side of the insulating
material layer, at least one of the first conductive pattern layers defining a first metal
plate,

at least one second conductive pattern layer on the second side of the insulating
material layer, at least one of the second conductive pattern layers defining a second
metal plate,

a hole having sidewalls defined in the insulating material layer and located
between the first and second metal plates,

a metal foil covering the sidewalls of the hole,

a microcircuit inside the hole and having a first surface facing towards the
second metal plate, and contact areas on the first surface,

a filler material in the hole between the metal foil and the microcircuit,

a hardened insulating polymer layer between the first surface of the microcircuit
and at least one conductive pattern of said at least one second conductive pattern layer,
and

contact openings in the hardened insulating polymer layer and conductors in the

contact openings for forming electrical contacts between the contact areas o f the
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microcircuit and the at least one conductive pattern.

33. The electronic module of claim 32, wherein the first and second metal plates

are electronically connected to each other.

34. The electronic module of claim 32, wherein the first and second metal plates

are electrically connected to an earth connection of the electronic module.

35. The electronic module of claim 32, wherein the metal foil is electronically

connected to at least one of the first and second metal plates.
36. The electronic module of claim 32, wherein the metal foil and the first and

second metal plates are electronically connected to an earth connection of the electronic

module.
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Abstract of the Disclosure

A method, in which the semiconductor components forming part of an
electronic circuit, or at least some of them, are embedded in a base, such as a circuit
board, during the manufacture of the base, when part of the base structure is, as it
were, manufactured around the semiconductor components. Through-holes for the
semiconductor components are made in the base, in such a way that the holes
extend between the first and second surface of the base. After the making of the
holes, a polymer film is spread over the second surface of the base structure, in such
a way that the polymer film also covers the through-holes made for the
semiconductor components from the side of the second surface of the base
structure. Before the hardening, or after the partial hardening of the polymer film,
the semiconductor components are placed in the holes made in the base, from the
direction of the first surface of the base. The semiconductor components are pressed

against the polymer film in such a way that they adhere to the polymer film.
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