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

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date
31 May 2012 (31.05.2012)

WO 2012/071236 A2
P O P C T

(51) International Patent Classification: BANDHU, Saujit [IN/SG]; 1 Yishun Avenue 7, Singapore
m m 13/648 (2006.01) m m 12/71 (201 1.01) 768923 (SG).

(21) International Application Number: (74) Agents: KUSTERS, Johannes P. M. et al; 3M Center,
PCT/US201 1/061 117 Office of Intellectual Property Counsel Post Office Box

33427, Saint Paul, Minnesota 55 133-3427 (US).
(22) International Filing Date:

17 November 201 1 (17.1 1.201 1) (81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(25) Filing Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(26) Publication Language: English CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,

(30) Priority Data: HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
201008673-4 23 November 2010 (23. 11.2010) SG KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

(71) Applicant (for all designated States except US): 3M IN¬ MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

NOVATIVE PROPERTIES COMPANY [US/US]; 3M OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,

Center, Post Office Box 33427, Saint Paul, Minnesota SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

55 133-3427 (US). TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(72) Inventors; and (84) Designated States (unless otherwise indicated, for every

(75) Inventors/Applicants (for US only): QIAO, YunLong kind of regional protection available): ARIPO (BW, GH,

[CN/SG]; 1 Yishun Avenue 7, Singapore 768923 (SG). GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

[Continued on nextpage]

(54) Title: A GASKET FOR AN EMI CONNECTOR

(57) Abstract: A gasket 102 for an Electromag
netic Interference (EMI) connector 100 compris

02 ing a first conductive part 104 including a plur
ality of spring tabs 108, a second conductive
part 106 including a plurality of spring tabs 108,
wherein the first conductive part 104 is con
figured to engage a first connector piece 110 and
the second conductive part 106 is configured to
engage a second connector piece 112, wherein
the first conductive part is configured to engage
the second conductive part when the first con
nector piece 110 is attached to the second con
nector piece 112, and wherein the spring tabs
108 are configured to electrically connect the
connector 100 to an EMI shielding cage.

<



w o 2012/071236 A2 llll I I I I 11III I I I II III I I III II III I I I II

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, without international search report and to be republished
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, upon receipt of that report (Rule 48.2(g))
LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS,
SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).



A GASKET FOR AN EMI CONNECTOR

Field

The present invention relates to a gasket for an Electromagnetic Interference (EMI)

connector plug.

Background

It is a common practice to connect a cable to a printed circuit board (PCB) by utilizing a plug

connector at an end of the cable which is intended for insertion into an opposing mating connector. The

mating connector is typically mounted on the PCB placed within a housing of an electronic device. There

may be other electronic modules mounted on the PCB. Each electronic module may emit EMI that can

interfere and negatively influence the signals transmission between the connectors.

The mating connector may be shielded from EMI by using a metal shielding cage (or sometimes

referred to as EMI shielding cage) that is also mounted on the PCB and which surrounds the mating

connector in the electronic device. However, even with the use of the cage, EMI may still be present.

In order reduce EMI, it is common to include a conductive gasket on the plug connector to

electrically connect or ground the metal casing of the plug connector to the EMI shielding cage. This

gasket typically takes the form of a metal spring. During manufacturing an extra step of embossing is

required to lock the spring onto the outside of the plug connector. This extra step of embossing may add

cost and/or time to the manufacturing process. Further if the plug connector needs to be disassembled for

any purpose, the metal spring must be destroyed, and a new one embossed once the plug connector is

reassembled.

For the benefit of consumers, standards have been established within the electronics industry,

especially in the areas of connector mechanical interfaces, signal and data transmission protocols, and

signal and data exchange protocols. This interoperability will allow an electronic module that is made by

one vendor to be replaceable with a similar module from another vendor. Thus, consumers will have more

product choices and can benefit from this competition with more competitive device pricing.

In the electronics industry, there are many standards committees including but not limited to, the

Institute of Electric and Electronic Engineers ("IEEE") Committee which govern the specifications for

data communication, the T10 Committee which defines the standards for data storage, and the Small

Form Factor ("SFF") Committee which specifies the standards for mechanical interfaces for connectors.

SFF 8088 is one such standard set by the SFF Committee and it is a specification for mini multi-lane

shielded connectors.



Summary

In general terms the invention proposes a 2 part gasket, where each part clips into a respective

piece of an EMI plug connector. This may have the advantage that embossing is not required and/or the

gasket does not need to be replaced if the plug connector is disassembled.

According to a first specific expression of the invention there is provided a gasket for an

Electromagnetic Interference (EMI) connector comprising

a first conductive part including a plurality of spring tabs,

a second conductive part including a plurality of spring tabs,

wherein the first conductive part is configured to engage a first connector piece and the second

conductive part is configured to engage a second connector piece, wherein the first conductive part is

configured to engage the second conductive part when the first connector piece is attached to the second

connector piece, and wherein the spring tabs are configured to electrically connect the connector to an

EMI shielding cage.

The first conductive part may be configured to lock with the second conductive part when the

first connector piece is attached to the second connector piece.

The first conductive part may comprise a tongue and the second conductive part comprises a

matching slot into which the tongue is configured to mate.

The first conductive part may includes a main section, two side sections, and two protrusion walls

extending inwardly from the side section, and wherein the main section, each side wall and protrusion tab

are configured to clip onto the first connector piece.

The tongue may extend from the protrusion wall.

The second conductive part may include a main section, two side sections, and two edge tabs

extending inwardly from the side sections, and wherein the main section, each side wall and edge tab are

configured to clip onto the second connector piece.

The slot may be provided in the edge tab.

The spring tabs may extend from the main section and the two side sections of the first

conductive part and the second conductive part.

The first conductive part may include an aperture configured to mate with a protrusion on the first

connector piece to aid alignment.

The second conductive part may include a detent to aid alignment.

Each spring tab may include an outwardly extending portion, a parallel portion and an inwardly

extending portion.

According to a second specific expression of the invention there is provided an Electromagnetic

Interference (EMI) connector comprising:

a first connector piece,

a second connector piece, and



a gasket according to anyone of claims 1 to 11 engaged to the first connector piece and the

second connector piece.

A protrusion on the first connector piece may be configured to mate with the aperture.

A recess in the first connector piece may be configured to accommodate the first conductive part

to aid alignment.

A recess in the second connector piece may be configured to accommodate the second conductive

part to aid alignment.

Brief Description of the Drawings

In order that the invention may be fully understood and readily put into practical effect there shall

now be described by way of non- limitative example only, exemplary embodiments described below with

reference to the accompanying illustrative drawings in which:

Figure 1A is a perspective view of a gasket according to a first exemplary embodiment of the

present invention;

Figure IB is an alternative view of the gasket in Figure 1A;

Figure 2A is a perspective view of the gasket in Figure IB on an EMI plug connector;

Figure 2B is an alternative perspective view of the gasket in Figure IB on an EMI plug

connector;

Figure 3 is an exploded view of Figure 2B;

Figure 4 is an exploded view of an EMI shielding cage according to a second exemplary

embodiment of the present invention;

Figure 5 is a perspective view of the cage in Figure 4;

Figure 6 is a bottom view of an EMI shielding cage according to a third exemplary embodiment

of the present invention;

Figure 7 is a perspective view of the cage in Figure 6;

Figure 8 is a cross section view of the cage in Figure 6 with a plug connector engaged;

Figure 9 is an exploded view of the cage in Figure 6 and a face plate;

Figure 10 is a perspective view of the cage and face plate in Figure 9;

Figure 11 is an alternative exploded view of Figure 4; and

Figure 12 is alternative perspective view of the cage in Figure 4.

Detailed Description

Figures 1A to 3 show a first exemplary embodiment of a gasket for an Electromagnetic

Interference (EMI) plug connector 100. The plug connector 100 includes an upper piece 110 and a lower

piece 112. During manufacturing a cable is inserted through aperture 122 and soldered or attached to



internal contacts. Then the upper piece 110 and the lower piece 112 are each mated and bolted together to

form the plug connector 100.

The plug connector 100 includes a gasket 102 to minimize EMI, and/or to electrically connect or

ground the metal casing of the plug connector 100 to an EMI shielding cage. The gasket includes two

parts: an upper part 104 and a lower part 106. Before the plug connector 100 is bolted together, the upper

part 104 is clipped around the upper plug connector piece 110 and the lower part 106 is clipped around

the lower plug connector piece 112. Each gasket part is then locked in place once the pieces are bolted

together. This may avoid the need for embossing and/or may avoid the need for gasket replacement if the

plug connector is subsequently disassembled.

The upper gasket part 104 includes a main portion 124 and two side portions 126. Five spring

tabs 108 extend from the main portion 124 and one spring tab extends from each of the two side portions

126. Each spring tab 108 includes an outwardly angled portion 128, a parallel portion 130 and an

inwardly angled portion 132. The spring tabs 108 are approximately evenly spaced. The spring tabs are

stamped from a steel blank, folded into the required shape and then tempered to obtain an appropriate

spring constant. In the unbiased state, the parallel portion 130 is spaced from the side of the upper plug

connector piece 110.

An aperture 134 in the main portion 124 mates with a protrusion 136 on the upper plug connector

piece 110. Two protrusion tabs 114 extend inwardly from the two side portions. Each protrusion tab 114

includes a tongue 118 which is inset past an inner lip 137 of the lower plug connector piece 112 so that it

extends downwardly into an internal cavity 139 of the lower plug connector piece 112. Each protrusion

tab 114 is seated in a recess 135 in the upper plug connector piece 110. The upper gasket part 104 is

housed with a recess 146 extending around the three external sides of the upper plug connector piece 110.

The aperture 134, recess 135 and/or recess 146 serve to align the upper gasket part 104.

The lower gasket part 106 includes a main portion 138 and two side portions 140. One spring tab

extends from each end of the main portion 138 and two spring tabs extend from each of the side portions

140.

Two edge tabs 116 extend inwardly from the side portions 140. Each edge tab 116 includes a slot

120 which mates with the tongue 118 when the upper plug connector piece 110 is bolted to the lower plug

connector piece 112. Each edge tab 116 is seated in a recess 140 in the lip 137. Each edge tab 116 has a

detent 144 which clips on the inside the lip 137. The lower gasket part 106 is housed with a recess 148

extending around the three external sides of the lower plug connector piece 112. The recess 140, the

detents 144 and/or recess 148 serve to align the lower gasket part 106.

Figures 4, 5, 11 and 12 show a second example embodiment of an EMI shielding cage assembly

400. A conductive separator 404 includes perpendicular tabs 406 on its top edge 404, straight tabs 416 on

its bottom edge 422, and straight tabs 418 on its end 424. A locking tab 426 is also located on the bottom

edge 422 near the front 425. The conductive separator 404 rotates into place within outer conductive



cover 402, so that the through windows 408 and bottom tabs 416 engage slots 428. Next the conductive

separator 404 is slid forward into a locking position so that top tabs 406 engage locking slots 410, end

tabs 418 engage end slots 430 and locking tabs 426 engage front notch 432. The locking tab 426 includes

two perpendicular tabs extending in opposite directions. This may have the advantage of avoiding the

separate step of bending the tabs on the separator once located to lock it in position.

Figures 6 to 10 show a third example embodiment of an EMI shielding cage 600. A deflector 602

is provided with a first arm 604 and a second arm 608 to provide a restoring force against a plug

connector 612, to assist with un-mating the connector. The first arm 604 may be bent from the side wall

606 of the cage 600. The second arm 608 may be bent from the end wall 610 of the cage 600. When the

plug connector 612 is inserted, it contacts and deflects the first arm which in turn contacts and deflects the

second arm as its mates with connector 614. It is then locked in place by the locking tab 616 engaging

latch 618. This may have the advantage that the restoring force provided is higher than with a single arm.

This additional restoring force makes it easier to un-mate the plug connector when the latch 618 is

unfastened.

Following are embodiments of a gasket for an Electromagnetic Interference (EMI) connector

according to aspects of the present invention.

Embodiment 1: A gasket for an Electromagnetic Interference (EMI) connector comprising

a first conductive part including a plurality of spring tabs,

a second conductive part including a plurality of spring tabs,

wherein the first conductive part is configured to engage a first connector piece and the second

conductive part is configured to engage a second connector piece, wherein the first conductive part is

configured to engage the second conductive part when the first connector piece is attached to the second

connector piece, and wherein the spring tabs are configured to electrically connect the connector to an

EMI shielding cage.

Embodiment 2 : The gasket in embodiment 1wherein the first conductive part is configured to

lock with the second conductive part when the first connector piece is attached to the second connector

piece.

Embodiment 3: The gasket in embodiment 2 wherein the first conductive part comprises a tongue

and the second conductive part comprises a matching slot into which the tongue is configured to mate.

Following are embodiments of An Electromagnetic Interference (EMI) connector according to

aspects of the present invention.

Embodiment 1: An Electromagnetic Interference (EMI) connector comprising:

a first connector piece,

a second connector piece, and

a gasket according to anyone of embodiments 1 to 3 engaged to the first connector piece and the

second connector piece.



Following are embodiments of Electromagnetic Interference (EMI) shielding cage according to

aspects of the present invention.

Embodiment 1: An Electromagnetic Interference (EMI) shielding cage 400 comprising:

an outer conductive cage 402 having a openings configured to receive a plurality of connectors,

each connector being located in a bay,

a conductive partition 404 configured to separate two adjacent bays within the cage 402,

at least one first tab 406 extending substantially perpendicularly from a first edge 420 of the

partition,

at least one second tab 416 extending from a second edge 422 of the partition,

wherein the second edge 422 is substantially opposed to the first edge 420, the first tab 406 is

configured to be rotated into a matching window 408 in the cage.

Embodiment 2 : The cage in embodiment 1 further comprising at least one third tab 418

substantially extending from a third edge 424 of the partition configured to engage with a matching slot in

the cage.

Embodiment 3 : The cage in embodiment 2 wherein the first tab 406, the second tab 416 and the

third tab 418 are configured so that once the first tab 406 has been rotated into the window 408, the first

tab 406, the second tab 416 and the third tab 418 substantially simultaneously slide into the matching

slots 410 to substantially lock the partition 404 in place in the cage 402.

Embodiment 4 : An Electromagnetic Interference (EMI) shielding cage comprising:

an outer conductive cover 600 having a slot configured to receive a plug connector 612 and an

opening for a mating connector 614, and

a deflector 602 substantially adjacent the opening, the deflector including a first arm 604

extending from a side 606 of the cover 600 respectively, and a second arm 608 extending from an end

610 of the cover 600, wherein the deflector 602 is configured to provide a restoring force against the plug

connector 612 when engaged within the cover 600.

Embodiment 5 : The cage in embodiment 4 wherein an end of the second arm 608 is configured to

be substantially adjacent to, or touch, the first arm 604, when the plug connector 612 and the cover 600

are in an unmated configuration.

Embodiment 6 : The cage in embodiment 4 or 5 wherein when the plug connector is inserted, it

contacts and deflects the first arm which in turn contacts and deflects the second arm.

Embodiment 7 : The cage in embodiment 6 wherein a substantial portion of the second arm 608 is

configured to touch the first arm 604 when the plug connector 612 is mated within the cover 600.

Following are embodiments of Electromagnetic Interference (EMI) shielding cage according to

aspects of the present invention.

Embodiment 1: An Electromagnetic Interference (EMI) shielding assembly comprising

a cage 600 according to anyone of embodiments 4 to 7, and



a plug connector 612 configured to engage within the cage and to receive the restoring force.

Embodiment 2 : The assembly in embodiment 1 further comprising a mating connector 614 may

be configured to electrically connect to the plug connector 612.

Whilst there has been described in the foregoing description embodiments of the present

invention, it will be understood by those skilled in the technology concerned that many variations in

details of design, construction and/or operation may be made without departing from scope as claimed.

Reference Numerals

100 plug shield/plug connector

102 gasket

104 upper gasket part

106 lower gasket part

108 spring tabs

110 upper connector piece

112 lower connector piece

114 protrusion tab

116 edge tab

118 tongue

120 slot

122 cable aperture

124 upper gasket piece main portion

126 upper gasket piece side portion

128 outward angled portion

130 parallel portion

132 inward angled portion

134 alignment aperture

135 upper alignment recess

136 alignment protrusion

137 lower gasket part lip

138 lower gasket piece main portion

139 lower gasket part cavity

140 lower gasket piece side portion

142 lower alignment recess

144 alignment detent

146 upper gasket recess

148 lower gasket recess



400 2x metal cage/EMI shielding cage

402 cage cover

404 mid plane

406 top metal latch

408 cage cover windows

410 locking slot

412 EMI gasket

414 rack/face plate

416 bottom metal latch

418 end metal latch

420 mid plane top edge

422 mid plane bottom edge

424 mid plane end edge

426 locking tab

428 bottom slot

430 end slot

432 front notch

600 1x cage

602 metal deflector

604 front deflector

606 side wall

608 back deflector

610 back wall

612 plug shield

614 connector

616 tab

618 latch



What is claimed is:

1. A gasket for an Electromagnetic Interference (EMI) connector comprising

a first conductive part including a plurality of spring tabs,

a second conductive part including a plurality of spring tabs,

wherein the first conductive part is configured to engage a first connector piece and the

second conductive part is configured to engage a second connector piece, wherein the first conductive

part is configured to engage the second conductive part when the first connector piece is attached to the

second connector piece, and wherein the spring tabs are configured to electrically connect the connector

to an EMI shielding cage.

2. The gasket in claim 1 wherein the first conductive part is configured to lock with the

second conductive part when the first connector piece is attached to the second connector piece.

3. The gasket in claim 2 wherein the first conductive part comprises a tongue and the

second conductive part comprises a matching slot into which the tongue is configured to mate.

4. The gasket in claim 1 wherein the first conductive part includes an aperture configured to

mate with a protrusion on the first connector piece to aid alignment.

5. The gasket in claim 1 wherein the second conductive part includes a detent to aid

alignment.

6. The gasket in claim 1wherein each spring tab including an outwardly extending portion,

a parallel portion and an inwardly extending portion.

7. An Electromagnetic Interference (EMI) connector comprising:

a first connector piece,

a second connector piece, and

a gasket according to claim 1 engaged to the first connector piece and the second

connector piece.

8. The connector in claim 7 further comprising a protrusion on the first connector piece,

configured to mate with the aperture.



9 . The connector in claim 7 further comprising a recess in the first connector piece

configured to accommodate the first conductive part to aid alignment.

10. The connector in claim 7 further comprising a recess in the second connector piece

configured to accommodate the second conductive part to aid alignment.
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