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(57) Abstract: The present invention comprises methods for making three-dimensional (3-D) liquid crystalline polymer (LCP) inter-
connect structures using a high temperature singe sided liquid crystalline polymer, and low temperature single sided liquid crystalline
polymer, whereas both the high temperature LCP and the low temperature LCP are drilled using a laser or mechanical drill or me-
chanically punch to form a z-axis connection. The single sided Conductive layer is used as a bus layer to form z axis conductive stud
within the high temperature and low temperature LCP, followed by deposition of a metallic capping layer of the stud that serves as
the bonding metal between the conductive interconnects to form the z-axis electrical connection. High temperature and low temper-

& ature LCP circuit layers are etched or built up to form circuit patterns and subsequently bonded together to form final 3-D multilayer
& circuit pattern whereas the low temperature LCP melts to form both dielectric to dielectric bond to high temperature LCP circuit
o layer, and dielectric to conductive bond, whereas, metal to metal bonding occurs with high temperature metal capping layer bonding

to conductive metal layer. The resultant structure is then packaged using two metallized organic cores that are laminated onto either
a side of the device using a low temperature adhesive with similar electrical properties and subsequently metallized to form the input

output terminals and EM shielding.



WO 2004/088731 A3 I} A000H0 0 000 00 AR

—  before the expiration of the time limit for amending the Fortwo-letter codes and other abbreviations, refer to the "Guid-
claims and to be republished in the event of receipt of ance Notes on Codes and Abbreviations” appearing at the begin-
amendments ning of each regular issue of the PCT Gagzette.

(88) Date of publication of the international search report:
2 December 2004



INTERNATIONAL SEARCH REPORT

ernatlonal Application No

IarCT/Uszoo4/009458

CLASSIFICATION OF SUBJECT MATTER

A,
IPC' 7 HO1L23/498  HO5K3/46

According to Interational Patent Classification (IPC) or to both naticnal classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 HOIL HO5K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory ©

Chiation of document, with indication, where approptiate, of the relevant passages

Relevant to claim No.

30 August 2001 (2001-08-30)
paragraphs €0002!-°0005!, ‘0019!
figures 1A-1G

EP 0 645 952 A (ROGERS CORP)

29 March 1995 (1995-03-29)
abstract; figure 12

EP 1 235 235 A (TDK CORP)
28 August 2002 (2002-08-28)
paragraph €0036!; claims 1,4

US 6 421 225 B2 (BERGSTEDT LEIF)
16 July 2002 (2002-07-16)
paragraph ‘0040!

US 2001/016980 Al (BERGSTEDT LIEF)

1-18
-00241;

1-18

13,14

15,16

-/

Further documents are listed Inthe continuation of box C.

Patent family members are listed in annex.

° Special calegories of cited documents :

"A" document defining the general state of the art which is not
considerad to be of particular relevance

*E* eatlier document but published on or after the International
filing date

*L* document which may throw doubts on priority claim(s) or
which is cited 1o establish the publication date of another
cilation or other special reason (as specified)

*O* document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of patticular relevance; the claimed invention
cannot be considered to involve an inventive siep when the
document is combined with one or more ofher such docu-
!n%r]ns, such combination being obvious to a person skilled
inthe art.

*&" document member of the same patent family

Date of the actual completion of the inlernational search Date of mailing of the intermnational search report
15 September 2004 30/09/2004
Name and mailing address of the ISA Authorized officer
European Palent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk . |
Tel, (+31-70) 340-2040, Tx. 31 651 epo ni, .
Fax: (+31-70) 340~3016 Cousins, D

Form PCT/ISA/210 (second sheet) (January 2004)




INTERNATIONAL SEARCH REPORT

* "ernational Application No

I».CT/U32004/009458

| C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ©

Citation of document, with indiication, where appropriate, of the relevant passages

Relevant to claim No.

» » < » <<

US 6 249 962 Bl (BERGSTEDT LEIF)
26 June 2001 (2001-06-26)
the whole document

US 5 719 354 A (FRANK DETLEF M ET AL)
17 February 1998 (1998-02-17)

the whole document

US 2002/172021 Al (MIYATANI ISAO ET AL)
21 November 2002 (2002-11-21)

*see Figure 2 and accompanying
description#

19-21
1-18
19-21
1-18
1-21

Form PCT/ASA/210 (continuation of second sheet) (January 2004)




INTERNATIONAL SEARCH REPORT |

Information on patent family members

*~*rnational Applicaticn No

| . >T/US2004/009458
Patent document Publication Patent family Publication
clted in search report date member(s) date
US 2001016980 Al 30-08-2001  SE 510487 C2 31-05-1999
AU 9194498 A 05-04-1999
EP 1025749 Al 09-08-2000
SE 9703344 A 18-03-1999
Wo 9914994 Al 25-03-1999
us 6249962 B1 26-06-2001
EP 0645952 A 29-03-1995 US 5440805 A 15-08-1995
EP 0645952 Al 29-03-1995
JP 7170069 A 04-07-1995
EP 1235235 A 28-08-2002 JP 2002324729 A 08-11-2002
CA 2372757 Al 22-08-2002
CN 1375840 A 23-10-2002
EP 1235235 Al 28-08-2002
US 2002122934 Al 05-09-2002
US 6421225 B2 09-08-2001 SE 513875 (2 20-11-2000
AU 4813999 A 05-01-2000
EP 1095385 Al 02-05-2001
SE 9802157 A 16-12-1999
WO 9966518 Al 23-12-1999
Us 2001011606 Al 09-08-2001
US 6249962 B1 26-06-2001 SE 510487 C2 31-05~-1999
AU 9194498 A 05-04~1999
EP 1025749 Al 09-08~-2000
SE 9703344 A 18-03-1999
WO 9914994 Al 25-03~-1999
US 2001016980 Al 30-08-2001
US 5719354 A 17-02-1998 AT 172592 T 15-11~1998
DE 69505553 D1 26-11-1998
DE 69505553 T2 24-06~1999
EP 0781501 Al 02-07-1997
JP 3190547 B2 23-07-2001
JP 8097565 A 12-04~1996
WO 9608945 Al 21-03-1996
Us 2002172021 Al 21-11-2002 JP 2002261453 A 13-09-2002
JdP 2002290055 A 04-10~2002
JP 2002324978 A 08-11~-2002
JdP 2002353634 A 06-12~-2002
JP 2003039602 A 13-02-2003

Form PCTASA/210 (patent family annex) (January 2004)




	Abstract
	Bibliographic
	Search_Report

