20097079122 A1 IV U0 00 10 000 0 O

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O T O OO 5O

International Bureau

(43) International Publication Date
25 June 2009 (25.06.2009)

(10) International Publication Number

WO 2009/079122 Al

(51) International Patent Classification:
HOIL 23/29 (2006.01) C08J 3/24 (2006.01)
CO8L 63/00 (2006.01)

(21) International Application Number:
PCT/US2008/083323

(22) International Filing Date:
13 November 2008 (13.11.2008)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
61/014,483 18 December 2007 (18.12.2007) US
(71) Applicant (for all designated States except US): 3M
INNOVATIVE PROPERTIES COMPANY [US/US],
3M Center, Post Office Box 33427, Saint Paul, Minnesota

55133-3427 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): KROPP, Michael, A.
[US/US]; 3M Center, Post Office Box 33427, Saint Paul,
Minnesota 55133-3427 (US).

(74) Agents: WRIGHT, Bradford, B., et al.; 3M Center,
Office of Intellectual Property Counsel, Post Office Box
33427, Saint Paul, Minnesota 55133-3427 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(54) Title: METHOD OF COATING FINE WIRES AND CURABLE COMPOSITION THEREFOR

(57) Abstract: A method of reducing wire sweep and shorting during fabrication of a semiconductor device includes spraying a
curable composition onto wire bonds, and free-radically B-staging the curable composition, and then thermal curing to a C-stage. A

sprayable curable composition is also disclosed.



10

15

20

25

30

WO 2009/079122 PCT/US2008/083323

METHOD OF COATING FINE WIRES AND CURABLE
COMPOSITION THEREFOR

BACKGROUND

Wire bonding is a low cost and flexible method for interconnection of
semiconductors. In this technique a semiconductor die is electrically connected to
circuitry on a substrate by fine electrically conductive wires. More wires in a package and
smaller wire gaps are the trend in the integrated circuit packaging industry.

To protect the semiconductor and the wires from physical and environmental
damage, they are collectively encapsulated in a thermosetting resin such as, for example,
an epoxy resin. Common techniques include glob-top and dam and fill. In glob-top
encapsulation, a volume of encapsulant is deposited on top of a component. The material
flows downward, covering the component.

The effect of wire density is becoming increasingly apparent, especially on the flow
pattern of the encapsulant during encapsulation processes and, hence, on the amount of
wire sweep (that is, physical movement of the wires). A major factor limiting wire density
of this widely used interconnect technology is wire sweep, which can lead to shorting

during the encapsulation processes.

SUMMARY

In one aspect, the present disclosure provides a method of protecting wires during
packaging of a semiconductor device, the method comprising:

providing a curable composition comprising at least one epoxy monomer, at least
one free-radically polymerizable monomer, an effective amount of photoinitiator for the
free-radically polymerizable monomer, an effective amount of thermal curative for the at
least one epoxy monomer, wherein the curable composition is electrically non-conductive
and essentially free of solvent;

providing a chip assembly comprising a substrate having a semiconductor die
attached thereto, the semiconductor die being electrically connected to the substrate by a

plurality of conductive wires;
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spraying the curable composition onto at least the plurality of conductive wires;

free-radically polymerizing at least a portion of the at least one free-radically
polymerizable monomer to convert the curable composition into a B-staged curable
composition; and

thermally curing at least a portion of the at least one epoxy monomer.

In certain embodiments, the method further comprises encapsulating the
semiconductor die. In certain embodiments, the curable composition is essentially free of
particulates. In certain embodiments, the curable composition further comprises a flow
additive (for example, an acrylic polymer). In certain embodiments, the at least one epoxy
monomer comprises a monoepoxide and a polyepoxide. In certain embodiments, the at
least one free-radically curable monomer comprises at least one (meth)acrylate monomer
and at least one N-vinyllactam. The at least one (meth)acrylate monomer may comprise a
poly(meth)acrylate monomer and a mono(meth)acrylate monomer.

In another aspect, the present disclosure provides a curable composition
comprising at least one epoxy monomer, at least one free-radically polymerizable
(meth)acrylate, at least one free-radically polymerizable N-vinyllactam, a flow additive
comprising an acrylic polymer, an effective amount of photoinitiator, an effective amount
of thermal curative for the at least one epoxy monomer, wherein the curable composition
has a viscosity of less than 1000 millipascal-seconds, is essentially free of particulates, and
is essentially free of solvent.

Advantageously, a curable composition according to the present disclosure
contains little or no solvent and is sprayable. Once sprayed, the curable composition can
be B-staged to prevent flow and provide protective insulation and increased stiffness for
the wires that reduce or eliminate shorting caused by wire sweep. And, if desired, the
epoxy monomer(s) in the B-staged curable composition may be co-polymerized with an

epoxy encapsulant, thereby fixing the wires in the encapsulant.
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DETAILED DESCRIPTION

Curable compositions suitable for use with the present disclosure comprise
at least one epoxy monomer, an effective amount of thermal curative for the epoxy
monomer(s), at least one free-radically polymerizable monomer, and an effective amount
of photoinitiator for the free-radically polymerizable monomer.

Useful epoxy monomers include, for example, alicyclic and aromatic
monoepoxides and polyepoxides, and combinations thereof.

Examples of useful monoepoxides include styrene oxide, allyl glycidyl ether, and
glycidyl ethers of cardanol (for example, as "CARDOLITE 2513HP" from Cardolite
Corp., Newark, NJ)

Examples of useful alicyclic polyepoxides include monomeric alicyclic
polyepoxides, oligomeric alicyclic polyepoxides, and polymeric alicyclic polyepoxides.
Exemplary alicyclic polyepoxides monomers useful in practice of the present invention
include epoxycyclohexanecarboxylates such as, for example, 3,4-epoxycyclohexylmethyl
3,4-epoxycyclohexanecarboxylate (for example, as "ERL-4221" from Dow Chemical Co.,
Midland, MLI.) and 3,4-epoxy-2-methylcyclohexylmethyl 3,4-epoxy-2-
methylcyclohexanecarboxylate; diglycidyl ether of cyclohexanedimethanol (for example,
as "HELOXY 107" from Hexion Specialty Chemicals, Columbus, OH); and hydrogenated
bisphenol A diglycidyl ether (for example, as available as "EPONEX 1510" from Hexion
Specialty Chemicals).

Useful aromatic polyepoxides include, for example, monomeric aromatic
polyepoxides, oligomeric aromatic polyepoxides, and polymeric aromatic polyepoxides.
Exemplary aromatic polyepoxides include the polyglycidyl ethers of polyhydric phenols
such as bisphenol A-type resins and their derivatives; epoxy cresol-novolac resins;
Bisphenol-F resins and their derivatives; epoxy phenol-novolac resins; and glycidyl esters
of aromatic carboxylic acids (for example, phthalic acid diglycidyl ester, isophthalic acid
diglycidyl ester, trimellitic acid triglycidyl ester, and pyromellitic acid tetraglycidyl ester),
and mixtures thereof. Commercially available aromatic polyepoxides include, for
example, those aromatic polyepoxides having the trade designation "EPON" (for example,
"EPON 828", "EPON 862", "EPON 1001F, "EPON DPL-862" and "EPON HPT-1079"),

available, for example, from Hexion Specialty Chemicals; and aromatic polyepoxides
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having the trade designations "DER", "DEN" (for example, "DEN 438", and DEN 439"),
and "QUATREX", available, for example, from Dow Chemical Co.

The at least one epoxy monomer is typically present in an amount of from 20 to 50
percent by weight, more typically in an amount of from 30 to 50 percent by weight, and
still more typically in an amount of from 35 to 45 percent by weight, based on the total
weight of the curable composition, although this is not a requirement.

An effective amount of thermal curative for the at least one epoxy monomer is
included in the curable composition such that it can be sufficiently cured to develop a C-
stage. Hence, the term "effective amount of thermal curative” refers to at least a minimum
quantity. The precise amount will necessarily vary due to formulation and curing
variables, but it is typically 10 percent by weight or less based on the total weight of the
curable composition.

Useful thermal curatives for the polyepoxide(s) include acid curatives and base
curatives. Examples of useful curing agents include boron trifluoride complexes such as,
for example, BF3-Et>0 and BF3-HyNCoH4OH; polyamines such as, for example, bis(4-
aminophenyl)sulfone, bis(4-aminophenyl)ether, and 2,2-bis(4-aminophenyl)propane;
aliphatic and aromatic tertiary amines such as, for example, dimethylaminopropylamine;
fluorenediamines; and modified amine curing agents such as those commercially available
from Air Products and Chemicals, Allentown , PA, under the trade designation
"ANCAMINE " (for example, "ANCAMINE 2337S", "ANCAMINE 2014", and
"ANCAMINE 2441") and from Ajinimoto, Japan, "AJICURE" (for example, "AJICURE
PN23" and "AJICURE M353"); imidazoles such as, for example, methylimidazole and
2,4-diamino-6-(2'-methylimidazolyl-(1'))-ethyl-s-triazine hexakis(imidazole)nickel
phthalate); hydrazines such as, for example, adipohydrazine; guanidines, such as, for
example, tetramethylguanidine and dicyandiamide (cyanoguanidine, also commonly
known as DiCy); and combinations thereof.

Examples of free-radically polymerizable monomers include mono(meth)acrylate
monomers, poly(meth)acrylate monomers (that is, having a plurality of acryl groups),
styrene, butadiene, maleimides, maleic anhydride, and N-vinylamides (including N-
vinyllactams). As used herein, the term "(meth)acryl” encompasses both methacryl and/or
acryl. For example, a poly(meth)acrylate monomer may have only acrylate groups, only

methacrylate groups, or a combination of acrylate and methacrylate groups.
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Useful free-radically polymerizable mono(meth)acrylates include, for example,
phenoxyethyl (meth)acrylate, 2-hydroxyethyl (meth)acrylate, and (meth)acrylic esters of
non-tertiary alcohols having from about 4 to about 12 carbon atoms in the alcohol moiety,
and combinations thereof. Included in this latter class of (meth)acrylic esters are butyl
(meth)acrylate, hexyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, octyl (meth)acrylate,
isooctyl (meth)acrylate, decyl (meth)acrylate, and dodecyl (meth)acrylate.

Useful free-radically polymerizable poly(meth)acrylate monomers include, for
example, 1,6-hexanediol di(meth)acrylate, trimethylolpropane tri(meth)acrylate, 1,2-
ethylene glycol di(meth)acrylate, pentaerythritol tetra(meth)acrylate, and urethane and
epoxy di(meth)acrylate oligomers available under the trade designation "EBECRYL" (for
example, "EBECRYL 230", "EBECRYL 3605", and "EBECRYL 8804") from UCB
Radcure, Smyrna, Ga., and "CN" (for example, "CN 104") from Sartomer Co., Exton, PA,
and combinations thereof.

Examples of N-vinylamides include N-vinylpyrrolidone, N-vinylcaprolactam, and
N-vinylformamide.

Typically, a combination of one or more free-radically polymerizable monomer(s)
isused. The at least one free-radically polymerizable monomer is typically present in an
amount of from 30 to 70 percent by weight, more typically in an amount of from 40 to 65
percent by weight, and still more typically in an amount of from 50 to 60 percent by
weight, based on the total weight of the curable composition, although this is not a
requirement.

An effective amount of photoinitiator for the at least one free-radically curable
monomer is included in the curable composition such that it can be sufficiently cured to B-
stage (that is, sufficiently cured that it will soften but not melt if heated) the curable
composition upon photopolymerization. Hence, the term "effective amount of
photoinitiator" refers to at least a minimum quantity. The precise amount will necessarily
vary due to formulation and curing variables, but it is typically 10 percent by weight or
less based on the total weight of the curable composition. Typically, lower molecular
weight photoinitiators are used in total amounts of about 0.001 to about 4 percent by
weight based on the total weight of the curable composition, while higher molecular
weight photoinitiators are used in total amounts of about 0.1 percent to about 8 percent by

weight based on the total weight of the curable composition.
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Useful photoinitiators include, for example, substituted acetophenones such as
2,2-dimethoxy-2-phenylacetophenone; benzoin ethers such as benzoin methyl ether and
substituted benzoin ethers such as anisoin methyl ether; substituted alpha-ketols such as 2-
methyl-2-hydroxypropiophenone; benzophenone and its derivatives; phosphine oxides;
polymeric photoinitiators; and combinations thereof. Many useful photoinitiators are
commercially available from sources such as, for example, Ciba Specialty Chemicals,
Tarrytown, NY, under the trade designation "IRGACURE" (for example, "IRGACURE
184", "IRGACURE 651", "IRGACURE 369", and "IRGACURE 907") and "DAROCUR"
(for example, "DAROCUR 1173", "DAROCUR MBF", "DAROCUR TPQ", and
"DAROCUR 4265"), and under the trade designation "ESCACURE" from Sartomer Co.,
Exton, PA.

In order to serve as electrical insulators, curable compositions are electrically
nonconductive.

While not required, the curable compositions may further contain minor amounts
of one or more additive(s) such as, for example, surfactant(s), flow additive(s), dye(s),
pigment(s), inhibitor(s), and /or coupling agent(s).

Any optional flow additive may be included in the curable composition, for
example, to facilitate even coating of the wires. Typically, any such flow additive will be
in an amount of less than 3 percent, more typically in an amount of less than 1 percent
based on the total weight of the curable composition. One exemplary useful flow additive
is an acrylic polymer in solution available as "TEGO ZFS 460" from Tego Chemie Service
GmbH, Essen, Germany.

Advantageously, the curable compositions are formulated as essentially solvent-
free, or even totally free of solvent. As used herein, the term "essentially solvent-free”
means containing less than about one percent by total weight of solvent based on the total
weight of the curable composition. The term "solvent" refers collectively to any volatile
organic compound(s) (not reactive with other components that are present) added for the
purpose of solvating at least some of the remaining components of a composition.
Examples include toluene, heptane, ethyl acetate, methyl ethyl ketone, acetone, and
mixtures thereof.

In practice, the curable composition is typically prepared from its constituent parts

using a conventional mixing technique, for example, gentle rolling, roller milling, or ball
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milling. In some cases, it may be useful to heat the polyepoxide and/or free-radically
polymerizable monomers (for example, up to about 80 °C) to facilitate mixing.

To facilitate flow, and reduce the chance of spray nozzle clogging, the curable
composition is typically essentially free of (that is, containing less than one percent by
weight of the total weight of the curable composition), or even completely free of
particulates, however this is not a requirement. Further, the viscosity of the curable
composition is typically less than 1000 centipoise (1000 millipascal-seconds), more
typically less than 500 millipascal seconds, although this is not a requirement.

The chip assembly has a substrate with a semiconductor die attached thereto. The
semiconductor die is typically electrically connected to the contact pads on the substrate
by a plurality of conductive wires (typically gold wires, although other conductive metals
and alloys may also be used). Examples of such assemblies are well known in the
integrated circuit packaging art and are discussed, for example, in U. S. Pat. No. 6,750,533
B2 (Yu-Po et al.) in col. 1, line 12 to col. 2, line 34.

A curable composition is applied to the conductive wires, and optionally onto the
at least a portion of the substrate and /or semiconductor die by spraying. Examples of
useful spraying techniques include, spray jet and air brush spraying.

Once applied to the chip assembly, the curable composition is then exposed to
actinic radiation (for example, ultraviolet and/or visible light) that decomposes at least a
portion of the photoinitiator and causes free-radical polymerization of the at least one free-
radically polymerizable monomer sufficient to result in a B-staged (that is, sufficiently
cured that it will soften but not melt if heated) curable composition. Sources of actinic
(for example, ultraviolet (UV)) radiation include, for example, low, medium, or high
pressure mercury lamps, lasers, and xenon flash lamps.

Optionally, at this point the B-staged curable composition may be heated (for
example, in an oven) under conditions (for example, time and temperature) to sufficiently
cure the epoxy monomer(s) to achieve a C-stage cure (wherein the curable material has
become relatively insoluble and infusible). In such a case, an encapsulant (for example, an
epoxy resin glob top) may be applied to the chip assembly to encapsulate the
semiconductor die and conductive wires.

Alternatively, the encapsulant may be applied to the chip assembly while the

curable composition remains in the B-stage and then the combination is heated to achieve
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a C-stage cure. In such a case the curable composition will typically chemically bond to
an epoxy encapsulant thereby reducing the likelihood of subsequent delamination (for
example, due to thermal cycling).

It will also be noted, that even in the former instance wherein the B-staged curable
composition is cured to the C-stage prior to applying an epoxy encapsulant, there may
typically be some residual epoxide groups available for grafting to the epoxy encapsulant.

Objects and advantages of this invention are further illustrated by the following
non-limiting examples, but the particular materials and amounts thereof recited in these
examples, as well as other conditions and, details, should not be construed to unduly limit

this invention.

EXAMPLES
Unless otherwise noted, all parts, percentages, ratios, etc. in the Examples and the

rest of the specification are by weight.

EXAMPLE 1

Composition A was prepared by combining: 42.5 parts of an epoxy monomer (a
polymer of dicyclopentadiene concentrate, phenol and epichlorohydrin, "TACTIX 756"
from Huntsman Advanced Materials Americas, Brewster, NY); 44.2 parts of phenoxyethyl
acrylate ("AGEFLEX PEA" from Ciba Specialty Chemicals, Tarrytown, NY); 10.8 parts
of N-vinylcaprolactam; 1.2 parts of 1-cyanoethyl-2-ethyl-4-methylimidazole ("MEZCN"
from Shikoku Chemicals Corp., Kagawa, Japan); 0.9 parts of photoinitiator (CAS No.
119313-12-1, "IRGACURE 369" from Ciba Specialty Chemicals); and 0.4 parts of an
acrylic polymer in solution (flow additive) ("TEGO ZFS 460" from Tego Chemie Service
GmbH, Essen, Germany). The composition had a viscosity of less than 1000 millipascal-
seconds.

A first portion of Composition A was sprayed using a sprayer ( "PREVAL
SPRAYER" from Precision Valve Corp., Yonkers, NY) onto a first gold-plated metal
coupon.

A second portion of Composition A was sprayed as done with the first portion onto
a second gold-plated metal coupon and irradiated using an "H-type" microwave powered

electrodeless lamp, Model F300S, available from Fusion UV Systems, Gaithersburg, MD,
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operated at a conveyor speed of 20 ft/min (6.1 m/min) to B-stage the composition. The
ultraviolet light dosage was measured using an energy meter ("UV POWER PUCK" from

EIT, Sterling, VA) at 485 mJ/cm? UV-A and 448 mJ/cm® UV-B.
In both cases, Composition A wetted out on the gold-plated metal coupon

providing a smooth continuous coating.

EXAMPLE 2

Composition A was prepared by combining: 38.9 parts of an epoxy monomer (a
polymer of dicyclopentadiene concentrate, phenol and epichlorohydrin, "TACTIX 756"
from Huntsman Advanced Materials Americas); 4.3 parts of an epoxy monomer
(epoxidised cardanol diluent, "CARDOLITE 2513HP" from Cardolite Corp., Newark,
NJ); 43.1 parts of phenoxyethyl acrylate ("AGEFLEX PEA" from Ciba Specialty
Chemicals); 10.6 parts of N-vinylcaprolactam; 1.8 parts of 1-cyanoethyl-2-cthyl-4-
methylimidazole ("MEZCN" from Shikoku Chemicals Corp.); 0.9 parts of photoinitiator
(CAS No. 119313-12-1, "IRGACURE 369" from Ciba Specialty Chemicals); and 0.4 parts
of an acrylic polymer in solution (flow additive, "TEGO ZFS 460" from Tego Chemie
Service GmbH). The composition had a viscosity of less than 1000 millipascal-seconds.

A first portion of Composition B was sprayed using a sprayer ("PREVAL
SPRAYER" from Precision Valve Corp.) onto a third gold-plated metal coupon.

A second portion of Composition B was sprayed as done with the first portion onto
a fourth gold-plated metal coupon and irradiated as in Example 1.

In both cases, Composition B wetted out on the gold-plated metal coupon

providing a smooth continuous coating.

The resultant four coated gold-plated metal coupons from Examples 1 and 2 were
placed in parallel position in a rack such that the plates tilted greater than 45 degrees from
horizontal. The rack was then placed in an oven set at 120 °C for 1 hour. The coatings
that were cured to B-stage by irradiation retained their original coated shape during
thermal curing. The samples that were not cured to B-stage by irradiation flowed down

the gold coupons and dripped off the bottom during thermal curing.
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Various modifications and alterations of this invention may be made by those
skilled in the art without departing from the scope and spirit of this invention, and it
should be understood that this invention is not to be unduly limited to the illustrative

embodiments set forth herein.

-10-



10

15

20

25

30

WO 2009/079122 PCT/US2008/083323

What is claimed is:

1. A method of protecting wires during packaging of a semiconductor device,
the method comprising:
providing a curable composition comprising at least one epoxy monomer, at least
one free-radically polymerizable monomer, an effective amount of photoinitiator an
effective amount of photoinitiator for the free-radically polymerizable monomer, an
effective amount of thermal curative for the at least one epoxy monomer, wherein the
curable composition is electrically non-conductive and essentially free of solvent;
providing a chip assembly comprising a substrate having a semiconductor die
attached thereto, the semiconductor die being electrically connected to the substrate by a
plurality of conductive wires;
spraying the curable composition onto at least the plurality of conductive wires;
free-radically polymerizing at least a portion of the at least one free-radically
polymerizable monomer to convert the curable composition into a B-staged curable
composition; and

thermally curing at least a portion of the at least one epoxy monomer.

2. The method of claim 1, wherein the curable composition is essentially free of
particulates.
3. The method of claim 1 or claim2, wherein the curable composition further

comprises a flow additive.
4. The method of any one of claims 1 to 3, wherein the at least one free-radically
curable monomer comprises at least one (meth)acrylate monomer and at least one N-

vinyllactam.

5. The method of any one of claims 1 to 4, wherein the at least one (meth)acrylate

monomer comprises a poly(meth)acrylate monomer and a mono(meth)acrylate monomer.

-11 -
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6. The method of any one of claims 1 to 5, wherein the at least one epoxy monomer

comprises a monoepoxide and a polyepoxide.

7. The method of any one of claims 1 to 6, further comprising encapsulating the

semiconductor die.

-12-



‘International application No

INTERNATIONAL SEARCH REPORT

PCT/US2008/083323

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO1L23/29 C08L63/00 €08J3/24

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HOIL cCo8L cCO08J

Documentatlon searched other than minimum documentation to the extent that such documents are included in the fizlds searched

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

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Gitation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X W0 2005/056675 A (LORD COPORATION) 1,3,4,7
23 June 2005 (2005-06-23)

paragraph [0024] - paragraph [0053];
claims 1-6; examples 2,4

X EP 0 245 559 A (LOCTITE CORPORATION) 1,2,4,7
19 November 1987 (1987-11-19)

page 2, 1ine 9 - page 5, Tine 22; claims
1-10; example 1

A US 2002/120031 Al (CHEN) 1-7
29 August 2002 (2002-08-29)
paragraph [0004] - paragraph [0035];
claims 1-17

A US 5 565 499 A (KLEMARCZYK ET AL) 1
15 October 1996 (1996-10-15)

column 2, Tine 3 - column 15, line 38;
claims; examples

D Further documents are listed in the continuation of Box C. See patent family annex.

* i j ited documents :
Spedial categories of cite *T* later document published after the international filing date
or priority date and not in confiict with the application but
cited to understand the principle or theory underlying the

"A" document defining the general state of the art which is not
’ invention

considered to be of particular relevance
“E' earlier document but published on or afier the International *X* document of parlicular relevance: the claimed invention
filing date cannot be considered novel or cannot be considered to
"L docr:Jment whié:ttl may thlrow goubt% lon priorciityt claim(s) r:)r invoive an inventive step when the document is taken alone
which s cited to establish the publication date of another 'Y* document of particular relevance; the claimed invention
citation or other spacial reason (as specified) cannot be considered to involve an inventive step when the

"O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art. .
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemational search report
17 April 2009 : 28/04/2009
Name and mailing address of the ISA/ Authotized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31-70) 340-2040, .
Fax: (+31-70) 340-3016 Bourgonje, Andreas

Fonm PCT/ISA/210 (second shest) (April 2005)



INTERNATIONAL SEARCH REPORT

Information on patent famlly members

International application No

PCT/U52008/083323
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2005056675 A 23-06-2005 CN 1946795 A 11-04-2007
EP 1694769 Al 30-08-2006
JP 2007515785 T 14-06-2007
KR 20070000399 A 02-01-2007
EP 0245559 A 19-11-1987 DE 3682398 D1 12-12-1991
JP 62215624 A 22-09-1987
NO 167751 B 26-08-1991
US 2002120031 Al 29-08-2002  NONE
US 5565499 A 15-10-1996 US 5679719 A 21-10-1997
us 5585414 A 17-12-1996

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - wo-search-report
	Page 15 - wo-search-report

