EP 1684 316 A1

Européisches Patentamt

European Patent Office

(19) p)

(12)

Office européen des brevets

(43) Date of publication:
26.07.2006 Bulletin 2006/30

(21) Application number: 05250267.1

(22) Date of filing: 20.01.2005

(11) EP 1 684 316 A1

EUROPEAN PATENT APPLICATION

(51) IntCl.:
HO1F 27/32(2006.0)
HO1F 41/00 (2006.01)

HO1F 38/12(2006.01)

(84) Designated Contracting States:
AT BEBG CH CY CZDE DK EE ES FI FR GB GR
HUIEISITLILTLUMCNL PLPTRO SE SISKTR
Designated Extension States:
AL BAHRLV MK YU

(71) Applicant: Delphi Technologies, Inc.
Troy, MI 48007 (US)

(72) Inventors:
¢ Baron, Frederic
Metz 5700 (FR)

¢ Schoeber, Eric
8227 Mamer (LU)
* Truong, John
El Paso
Texas 79913 (US)

(74) Representative: Waller, Stephen et al
Murgitroyd & Company,
165-169 Scotland Street
Glasgow G5 8PL (GB)

(54)

(57) A resin encapsulated device (1) comprising a
housing (2) defining a hollow body, a sensitive compo-
nent (4) at least partly located within the housing, a resin
material provided within the housing to at least partially
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Description

[0001] The presentinvention relates to resin encapsu-
lated devices and in particular to a resin encapsulated
device including means for preventing cracks from orig-
inating and/or propagating within the resin from damag-
ing sensitive components embedded therein.

[0002] Epoxy resinis widely used in a number of prod-
ucts, in particular in electronic devices such as ignition
coils and other ignition components, to insulate parts un-
der high tension and to encapsulate sensitive compo-
nents to protect them from damage.

[0003] One of the disadvantages of epoxy resin is that
the material is relatively brittle and cracks can develop
and propagate through the resin under conditions of me-
chanical stress and temperature gradients. If the cracks
propagate as far as the components embedded therein
severe damage can be caused to the very components
the resin was intended to protect.

[0004] A known method of protecting sensitive elec-
tronic components against damage caused by the crack-
ing of an encapsulating epoxy resin material is the use
of a buffer made of a synthetic rubber material placed
against the sensitive component. The buffer compen-
sates for different expansions between the epoxy and
the components and if a crack reaches the buffer the
buffer will deform so that the crack stops at the edge of
the epoxy.

[0005] Whilst such soft buffers can be used for protect-
ing smaller components (e.g. pencil coils) wherein a
small amount of epoxy resin is used, they are not effective
for larger components (e.g. cassettes) wherein the mass
of the components and the mass of the epoxy resin be-
come much more substantial. In such larger components,
the packaging of the component limits the size of the
buffer that may be used.

[0006] According to the present invention there is pro-
vided a resin encapsulated device comprising a housing
defining a hollow body, at least one sensitive component
at least partly located within the housing, a resin material
provided within the housing to at least partially encapsu-
late the component, characterised by a rigid buffer ele-
ment embedded within the resin material adjacent the at
least one component to prevent the origination of cracks
within the resin material and/or to prevent cracks which
might propagate within the resin material from reaching
the component.

[0007] Preferably the rigid buffer elementis interposed
between a likely initiation site for cracks within the resin
material and the at least one component.

[0008] In one embodiment the component may be
mounted on the rigid buffer element. The rigid buffer el-
ement may include locating means for locating the com-
ponent against and/or on the rigid buffer element.
[0009] The component may be an electronic compo-
nent, such as a printed circuit board. In one embodiment
the device comprises an ignition coil. The rigid buffer el-
ement may extend from an electrical connector for con-
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necting the device to other components. Preferably the
rigid buffer elementis integrally formed with another com-
ponent, such as the electrical connector.

[0010] According to a further aspect of the present in-
vention there is provided a process for forming a resin
encapsulated device comprising the steps of providing a
housing defining a hollow body, locating a component
and a rigid buffer element within the housing, the rigid
buffer element being located adjacent the component,
pouring a settable resin material into the housing to at
least partially encapsulate the component and rigid buffer
element.

[0011] Preferably the process further includes the
steps of mounting the component on the rigid buffer el-
ement before locating both the component and the rigid
buffer element within the housing.

[0012] Anembodiment of the invention will now be de-
scribed by way of example only with reference to the
accompanying drawings in which:

Figure 1 is a sectional view through a known encap-
sulated ignition coil;

Figure 2 is a plan view of an encapsulated ignition
coil according to an embodiment of the invention with
the epoxy resin omitted;

Figure 3 is a perspective view of the buffer element
of the embodiment shown in Fig. 2; and

Figure 4 is a further perspective of the buffer element
of Fig. 3.

[0013] Referring to Figure 1, the resin encapsulated
device 1, in this case an ignition coil, comprises a housing
2 defining a hollow chamber in which is located a coil 3
and associated sensitive electronic components includ-
ing a printed circuit board 4. The coil 3 and other elec-
tronic components 4 are encapsulated in epoxy resin (not
shown) to seal and protect the components from dam-
age. The device 1 incorporates a known synthetic rubber
buffer element 5 to compensate for different expansions
between the epoxy and the components. If a crack in the
epoxy resin reaches the buffer the buffer will deform so
that the crack stops at the edge of the epoxy. However,
the soft buffer element 5 does not provide sufficient sup-
port for the adjacent component and thus requires addi-
tional components to provide sufficient support and pro-
tection for the sensitive encapsulated components.
[0014] Figs. 2,3 and 4 show an encapsulated ignition
coil according to the present invention, wherein the
known synthetic rubber buffer element is replaced by a
rigid plastic component 5. The buffer element 5 can be
provided with holes 8 for wires and/or locating pins 7 for
locating an electronic component 4 on the buffer element
5 to assist the process of assembling the device 1. The
holes 8 can also provide guidance to wires.

[0015] Compared to the traditional synthetic rubber
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buffer material, the rigidity of the hard plastic buffer ele-
ment of the present invention means that that, when
mounted, it will not deform e.g. during the filling with
epoxy, so that the assembly does not require an addi-
tional component to hold the electronic component 4 in
place. It also means that the buffer can be formed inte-
grally as part of an existing component, such as an elec-
trical connector. Consequently, there is no need for a
dedicated retaining component for the encapsulated
electronic component.

[0016] Furthermore, when the hard plastic buffer ele-
ment is integrally formed with the housing or connector
portion of the encapsulated product, the process of en-
capsulating the component involves one less process
assembly operation. Consequently, the process of en-
capsulating a component is reduced compared with tra-
ditional encapsulation processes.

[0017] Finally, the buffer element of the present inven-
tion requires less material and utilises less expensive
materials than is used in the conventional synthetic rub-
ber buffer.

[0018] Alterations and modifications may be made to
the above without departing from the scope of the inven-
tion as defined by the claims.

Claims

1. A resin encapsulated device comprising a housing
defining a hollow body, a sensitive component at
least partly located within the housing, a resin ma-
terial provided within the housing to at least partially
encapsulate the component, characterised by a
rigid buffer element embedded within the resin ma-
terial adjacent at least one component to prevent the
origination of cracks within the resin material and/or
to prevent cracks which might propagate within the
resin material from reaching the component.

2. Adevice asclaimedinclaim 1, wherein the rigid buff-
er element is interposed between a likely initiation
site for cracks within the resin material and the at
least one component to be protected.

3. Adevice as claimed in any preceding claim wherein
the component is mounted on the rigid buffer ele-
ment.

4. Adevice as claimed in any preceding claim, wherein
the rigid buffer element includes locating means for
locating the component against and/or on the rigid
buffer element.

5. Adevice as claimed in any preceding claim, wherein
the component is an electronic component.

6. Adeviceasclaimedinclaim5,whereinthe electronic
component is a printed circuit board.
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7.

10.

11.

A device as claimed in claim 5 or claim 6, wherein
the device comprises an ignition coil.

A device as claimed in any of claims 5 to 7, wherein
the rigid buffer element extends from an electrical
connector for connecting the device to other compo-
nents.

A device as claimed in claim 8, wherein the rigid buff-
er element is integrally formed with another compo-
nent, such as the electrical connector.

A process for forming a resin encapsulated device
comprising the steps of providing a housing defining
a hollow body, locating a component and arigid buff-
er element within the housing, the rigid buffer ele-
ment being located adjacent the component, pouring
a settable resin material into the housing to at least
partially encapsulate the component and rigid buffer
element.

A process as claimed in claim 10, further including
the steps of mounting the component on the rigid
buffer element before locating both the component
and the rigid buffer element within the housing.



EP 1 684 316 A1

PRIOR  ART

ig. 1

F



EP 1 684 316 A1

Fig. 2



EP 1 684 316 A1




—

EPO FORM 1503 03.82 (P04C01)

EP 1 684 316 A1

0’) E‘f‘f’i::ea“ Patent  EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 05 25 0267

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (Int.CL7)

X

US 2003/189476 Al (NAGATA TAKASHI ET AL)
October 2003 (2003-10-09)

claims 1,2,4-6,37,39 *

paragraph [0007] *

paragraph [0104] *

figure 4 *

* * * FO

US 6 525 636 B1 (OOSUKA KAZUTOYO ET AL)
25 February 2003 (2003-02-25)

* claims 1,7,9-13 *

column 3, line 9 - line 16 *

column 12, line 51 - column 13, line 13

column 23, line 9 - line 55 *
table 1 *
figures 25,26,38 *

* ¥ * * F F

GB 2 345 799 A (* TAIYO YUDEN CO.LTD)
19 July 2000 (2000-07-19)

* claims 1,4,10 *

* page 3, lines 1-5 *

* page 14 - page 19 *

* figures 8-10,12 *

US 5 662 091 A (SAWAZAKI ET AL)
2 September 1997 (1997-09-02)

* claims 1,2,4,6 *

* figures 2,3 *

US 4 866 409 A (UMEZAKI ET AL)
12 September 1989 (1989-09-12)
* claims 1,2,5 *

* column 1, Tine 7 - line 12 *
* column 4, Tine 7 - line 58 *
* figures 4,8 *

The present search report has been drawn up for all claims

1-5,7,
10,11

1-5,7,
10,11

1-3,5,7,
10,11

HO1F27/32
HO1F38/12
HO1F41/00

TECHNICAL FIELDS
SEARCHED  (Int.CL7)

HO1F

Place of search Date of completion of the search

The Hague 21 June 2005

Examiner

Stichauer, L

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A :technological background

O : non-written disclosure

P : intermediate document

after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document




=

EPO FORM 1503 03.82 (P04C01)

EP 1 684 316 A1

Office

0> European Patent EUROPEAN SEARCH REPORT Application Number

EP 05 25 0267

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document with indication, where appropriate,

Relevant CLASSIFICATION OF THE

* claims 1,4-7 *

column 2, line 32 - line 36 *
column 3, Tine 65 - Tine 68 *
figure 5 *

* ¥ ¥

The present search report has been drawn up for all claims

Category of relevant passages to claim APPLICATION (Int.C1.7)
A US 4 174 510 A (HELENBERG, HAROLD W ET AL)|1-3,5,
13 November 1979 (1979-11-13) 10,11

TECHNICAL FIELDS
SEARCHED  (Int.CL7)

Place of search Date of completion of the search Examiner
The Hague 21 June 2005 Stichauer, L
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or

X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application

document of the same category L : document cited for other reasons
A:technological background e e e e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




EP 1 684 316 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 05 25 0267

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

EPO FORM P0459

21-06-2005
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2003189476 Al 09-10-2003  EP 1391901 Al 25-02-2004
WO 02097831 Al 05-12-2002
JP 2003197448 A 11-07-2003
US 6525636 Bl 25-02-2003  JP 3484938 B2 06-01-2004
JP 11016753 A 22-01-1999
JP 3587024 B2 10-11-2004
JP 11674139 A 16-03-1999
JP 10289831 A 27-10-1998
JP 3573250 B2 06-10-2004
JP 11111545 A 23-04-1999
JP 11111547 A 23-04-1999
US 2003122645 Al 03-07-2003
DE 69824215 D1 08-07-2004
EP 1253606 Al 30-10-2002
EP 1255259 Al 06-11-2002
EP 1255260 Al 06-11-2002
EP 1426985 A2 09-06-2004
EP 0859383 A2 19-08-1998
ES 2221085 T3 16-12-2004
us 6208231 Bl 27-03-2001
US 2005077990 Al 14-04-2005
JP 2004006739 A 08-01-2004
JP 2004006956 A 08-01-2004
JP 2004253818 A 09-09-2004
GB 2345799 A 19-07-2000  JP 11067517 A 09-03-1999
JP 11067519 A 09-03-1999
JP 11067521 A 09-03-1999
GB 2345800 A 19-07-2000
GB 2345801 A ,B 19-07-2000
GB 2345802 A ,B 19-07-2000
GB 2345803 A ,B 19-07-2000
CN 1495812 A 12-05-2004
CN 1495811 A 12-05-2004
CN 1210345 A 10-03-1999
GB 2329762 A ,B 31-03-1999
SG 65782 Al 22-06-1999
SG 102695 Al 26-03-2004
us 6198373 Bl 06-03-2001
US 5662091 A 02-09-1997 JP 8293419 A 05-11-1996
CN 1140798 A ,C 22-01-1997
DE 19616195 Al 31-10-1996
US 4866409 A 12-09-1989 DE 3741032 Al 15-06-1989

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




EPO FORM P0459

EP 1 684 316 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 05 25 0267

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

21-06-2005
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 4174510 A 13-11-1979  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

10



	bibliography
	description
	claims
	drawings
	search report

