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B. Applicant DOES NOTauthorize the USPTOto transmit to the EPO any searchresults from the instant patent
application. If this box is checked, the USPTOwill not be providing the EPO with search results from the instant

~~ application.

NOTE: Once the application has published oris otherwise publicly available, the USPTO mayprovide accessto the
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Data Sheet is submitted with the INITIALfiling of the application and either box A or B is not checked in
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DECLARATION(37 C.F.R. § 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET(37 C.F.R. § 1.76)

Title of
Invention HIGH PERFORMANCE CABLE CONNECTOR  

As the below namedinventor, | declare that:
This declaration
ts directed to:

The attached application, or

United States application or PCT international application number 13/683,295
tiled on November 21, 2012

[| As amended on (if applicable);
The above-identified application was madeor authorized to be made by me,

| believe the inventor(s) named below to be the original! andfirst inventor(s) of the subject matter which is claimed and for
which a patent is sought,

| believe | am the original inventoror an original joint inventor of a claimed inventionin the application.

| have reviewed and understand the contents of the above-identified application, including the claims, as amended by any
amendmentspecifically referred to above.

1 acknowledge the duly to disclose to the United States Patent and Trademark Office all information known to me to be
material to patentability as defined in 37 C.F.R. § 1.56.

All statements made herein of my own knowledgeare true, and all statements made herein on information and belief arebelieved to be true,

| hereby acknowledge that anywillful false statement made in this declaration is punishabic under18 U.S.C. § 1001 by fine or
imprisonmentof not morethanfive (5) years, or both.

LEGAL NAME OF SOLE ORFIRST INVENTOR

Inventor one: Donald Milbrand,Jr. Date: GF / ff} 3 .

Signature: Citizen of: US
LEGAL NAME OF ADDITIONAL JOINT INVENTOR,if an TT

Inventor two: Brian Kirk Date: G/I4¢N3  

Signature: Citizen of: US
LEGAL NAME OF ADDITIONALJOINT INVENTOR,it an

Inventor three: Prescott B. Atkinson Date: G/Y/13

Signature: (her Citizen of: US

  

[| Additional inventors are being named on additional form(s) attached hereto.

 
Page 1 of 1

2920460.1

LUXSHARE EXHIBIT 1003

Page11 of 1097



LUXSHARE EXHIBIT 1003 
Page 12 of 1097

Attorney Docket No, AO863.70051US04
Date ofDeposit: March 9, 2016

HIGH PERFORMANCE CABLE CONNECTOR

RELATED APPLICATIONS

[001] This application is a continuation of U.S. Application Serial No. 13/683,295,

filed on November21, 2012, and titled “HIGH PERFORMANCE CABLE

CONNECTOR”, which application is a continuation of U.S. Patent Application Serial

No. 13/671,096, filed on November7, 2012, and titled “HIGH PERFORMANCE

CABLE CONNECTOR,”which application is a continuation of and claims the benefit

under 35 U.S.C. §§$120 and 365(c) of International Application PCT/US2011/035515,

with an international filing date of May 6, 2011, andtiled “HIGH PERFORMANCE

CABLE CONNECTOR,” which applications are herein incorporated by reference in

their entirety. This application also claims the benefit under 35 U.S.C. §119(e) of U.S.

Provisional Patent Application Serial No. 61/332,366, filed on May 7, 2010, andtitled,

“HIGH PERFORMANCE CABLE CONNECTOR,” which application is hereby

incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

[002] This invention application relates generally to electrical interconnection

systems and morespecifically to interconnections between cables and circuit assemblies.

RELATED TECHNOLOGY

[003] Electronic systems are frequently manufactured from multiple interconnected

assemblies. Electronic devices, such as computers, frequently contain electronic

components attached to printed circuil boards. One or more printed circuit boards may

be positioned within a rack or other support structure and interconnected so that data or

other signals may be processed by the components on different printed circuit boards.

[004] Frequently, interconnections between printed circuit boards are made using

electrical connectors. To make such an interconnection, one electrical connectoris

attached to each printed circuit board to be connected, and those boardsare positioned

such that the connectors mate, creating signal paths between the boards. Signals can pass

from board to board through the connectors, allowing electronic components on different

LUXSHARE EXHIBIT 1003
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printed circuit boards to work together. Use of connectors in this fashion facilitates

assembly of complex devices because portions of the device can be manufactured on

separate boards and then assembled. Use of connectors also facilitates maintenance of

electronic devices because a board can be addedto a system after it is assembled to add

functionality or to replace a defective board.

[005] In someinstances, an electronic system is more complex or needs to span a

widerarea than can practically be achieved by assembling boards into a rack. It is

known, though, to interconnect devices, which may be widcly separated, using cables. In

this scenario, cable connectors, designed to make connections between conductors of

cables and conductors of printed circuit boards within the devices may be used. The

cable connectors may be separable, with a cable end terminated with a cable connector,

sometimescalled a “plug.” A printcd circuit board within the clectronic device may

contain a board-mounted connector, sometimes called a “receptacle,” that receives the

plug. Rather than being mounted to align with a connector on another board, the

receptacle is positioned near an opening in an exterior surface, sometimesreferred to as a

“pancl,” of the device. The plug may be inserted through the opening in the pancl, to

mate with the receptacle, completing a connection between the cable and electronic

components within the device.

[006] An example of a board-mounted connectoris the small form factor pluggable,

or SFP, connector. SFP connectors have been standardized by an SFF working group

and are documented in standard SFF 8431. Though, cable connectors in other form

factors are known, including connectors made according to the QSFP standard.

SUMMARY

[007] Improvedelectrical performance and ease of use of a cable connector may be

provided through incorporation of one or more design features. These features may be

used alone or in combination.

[008] According to an aspect of the present application, there is provided a

receptacle assembly comprising: a housing having a mating face; a plug-receiving port

within the mating face; a plurality of conductive elements disposed within the housing,

each of the conductive elements comprising a mating contact portion within the port; a

2
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hole in the mating face, the hole being bounded by at least one wall; and a compliant

member within the hole, the compliant member comprising a segment, the segment being

adjacent the wall at a first location and extending toward a centerline of the hole at a

secondlocation,the first location being closer to the mating face than the second

location.

[009] In some embodiments, the segment of the compliant memberis a first

segment; and the compliant member comprises a second segment.

[010] In some embodiments, the compliant member comprises a mctal strip bent to

form the first segment and the second segment.

[011] In some embodiments, the compliant member comprises a metal strip.

[012] In some embodiments, the compliant memberis a J-shaped member.

[013] In some embodiments, the receptacle comprisesal least two ports in the

mating face.

[014] According to an aspect of the present application, there is provided a

receptacle assembly, in combination with a plug, the plug comprising: a shell; a planar

member disposed within the shell, the planar member comprising plurality of conductive

elements, each conductive element having a mating contact portion, a screw comprising

a thread, wherein: the planar memberofthe plug is positioned within the plug-recciving

port to align the mating contact portions of the conductive elements within the plug with

the mating contact portion of the conductive elements within the receptacle assembly;

the segmentof the complaint memberhasa distal end; and the screw is inserted in the

hole with the distal end of the segment cngaging the thread of the screw.

[015] In some embodiments, the combination further comprises a cable and the

plug is attached to the cable.

[016] In some embodiments, the combination further comprises a printed circuit

board mounted adjacent a panel of an electronic device, the panel comprising an opening

and the plug-receiving port being positioned in the opening.

[017] According to an aspect of the present application, there is provided a method

of operating an interconnection system comprising a receptacle and a plug, the method

comprising: inserting the plug into a port in the receptacle; securing the plug to the
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receptacle by pressing a screw coupled to the plug into a hole in the receptacle; and

releasing the plug from the receptacle by rotating the screw.

[018] In some embodiments, the receptacle comprises a retaining member and

pressing the screw into the hole comprises deflecting the retaining member.

[019] In some embodiments, the screw comprises a thread; the retaining member

comprises a distal end; and deflecting the retaining member comprises deflecting the

retaining member such that the thread of the screw passesthe distal end of the retaining

member.

[020] In some embodiments, rotating the screw comprises sliding the thread of the

screw along the distal endof the retaining member.

[021] In some embodiments, inserting the plug into the port comprises making a

plurality of electrical connections between a cable attached to the plug and a printed

circuit board attached to the receptacle.

[022] In some embodiments, the screw comprises a shaft with the thread extending

from the shaft; and pressing the screw into the hole further comprises releasing

compressive force on the distal end such that the distal end presscs against the shaft.

[023] According to an aspect of the present application, there is provided a

receptacle assembly comprising: a housing having a mating facc; a plug-recciving port

within the mating face; a hole in the mating face; and a metal member within the hole,

the metal member comprising a segment, the segment being ramped toward a centerline

of the hole.

[024] In some embodiments, the metal memberis springy.

[025] In some embodiments, the hole is bounded byat least one wall; the segment

is a first segment; and the metal member comprises a second segment, the second

segment being parallel to a wall of the at least one wall and the first segment joined to

the second segmentat an acute angle.

[026] According to an aspect of the present application, there is provided a

receptacle assembly, in combination with a plug, the plug comprising: a shell; and a

screw comprising a thread, wherein: at least a portion of the plug is positioned within the

plug-receiving port; the segment of the metal memberhas a distal end; and the screw is

inserted in the hole with the distal end of the segment engaging the thread of the screw.
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[027] In some embodiments, the combination further comprises a printed circuit

board mounted adjacent a panel of an electronic device, the panel comprising an opening

and the plug-receiving port and the hole being positioned in the opening.

[028] The foregoing is a non-limiting summary of the invention, which is defined

by the attached claims.

BRIEF DESCRIPTION OF DRAWINGS

[029] The accompanying drawings are nol intended to be drawn to scale. In the

drawings, each identical or nearly identical componentthat is illustrated in various

figures is represented by a like numeral. For purposesof clarity, not every component

may be labeled in every drawing. In the drawings:

[030] FIG. | is a perspective view of an electronic assembly incorporating an

interconnection system according to some embodiments of the invention;

[031] FIG.2 is a partially exploded view of a receptacle assembly according to

some cmbodiments of the invention;

[032] FIG. 3 is a view from below of a receptacle assembly according to some

embodiments of the invention;

[033] FIG.4 is a partially exploded view of a front housing portion of a receptacle

assembly according to some embodiments of the invention;

[034] FIG. 5 is a partially exploded view of a receptacle according to some

embodiments of the invention;

[035] FIG. 6 is an exploded view of a portion of a receptacle according to some

embodiments of the invention;

[036] FIGs. 7A and 7B are schematic illustrations of profiles of the mating faces of

a receptacle and a plug according to some embodiments of the invention;

[037] FIG.8 is a sketch of a lead frame of a plug according to some embodiments

of the invention;

[038] FIG.9 is a partially exploded view of a plug sub-assembly according to some

embodiments of the invention;
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[039] FIG. 10 is a sketch, partially exploded, of a portion of a wafer according to

some embodiments of the invention;

[040] FIG. 11 is a sketch of a wafer sub-assembly according to some embodiments

of the invention;

[041] FIG. 12A is a perspective view of a plug from below, according to some

embodiments of the invention;

[042] FIG. 12Bis a sketch, partially exploded, of the plug of FIG. 12A;

[043] FIG. 13A is a schematic illustration of features for mounting a plug to a cable

bundle according to some embodimentsof the invention;

[044] FIG. 13B is a cross-section through a portion of a plug attachedto a cable

bundle according to some embodiments of the invention;

[045] FIG. 14 is a sketch showing a plug mated with a receptacle assembly

according to some embodiments of the invention; and

[046] FIG. 15 is a cross-section through a portion of a plug secured to a receptacle

assembly according some embodiments of the invention.

DETAILED DESCRIPTION

[047] A cable connector according to embodiments of the invention may be used to

interconnect electronic devices as is known in the art. However, the cable connector may

include features that provide desirable electrical performance, such as reduced crosstalk

between signals propagating through interconnection system less attenuation or more

uniform attenuation al frequencics of signals to be conveyed through the interconnection

system. In some embodiments, the interconnection system may provide acceptable

attenuation over a frequency range up to 16 GHz or beyond.

[048] Features to provide this electrical performance may be incorporated in

connectors that are easy to use. Such connectors may facilitate quickly and reliably

making multiple connections to an electronic device, such as a router or a

telecommunications switch, to which multiple other devices may be connected through

cables.

[049] In one aspect, a receptacle may have mating contact portions of conductive

elements forming multiple ports positioned such that the ports are staggered. This

6
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arrangement of the mating contact portions may reduce crosstalk through the cable

connector. This arrangementalso facilitates a housing for the receptacle that has an L-

shaped profile on its mating face. A plug adapted for mating with such a receptacle may

have a complementary profile on its mating facc, allowing the plug to be inscricdinto the

receptacle in only one orientation.

[050] In another aspect, the plug may contain subassemblies, each of which

provides mating contact portions for a port. The plug may be adapted to mate with

staggered ports by mounting the subassemblics in a shell in a staggered arrangement.

[051] Each sub-assembly may compriseat least two insulative housings, each

holding a plurality of conductive elements. Two such subassemblies may be mounted

with mating contact portions of the respective conductive elements facing outwards and

an clectrically lossy member between the insulative housings.

[052] In some embodiments, the conductive elements of each sub-assembly may

contain conductive elements sized and positioned to act as a differential pair. The

differential pairs may be separated by conductive elements adapted to act as ground

conductors. The lossy member may have projections extending through the insulative

housings towards the ground conductors, coupling the ground conductors to the lossy

member.

[053] In another aspect, each of the subassemblies may have a conductive segment,

embeddedin the insulative housings. The conductive segment may connectthe distal

ends of the mating contact portions of the ground conductors, thereby improving

electrical performance. In some cmbodiments, such a conductive segment may be

stamped as part of a lead frame from which the plurality of conductive elements are

formed. When the lead frame is formed, the conductive segment may be positioned out

of the plane of the mating contact portions of the conductive elements. When an

insulative housing is molded over the lead frame, the conductive segmentis

mechanically and electrically isolated from mating contact portions in a mating

connector.

[054] In anotheraspect, a plug may be designed for quick, yet secure, connection to

areceptacle assembly. The plug may contain a screw that may slide within the shell. A

receptacle assembly may have an opening adapted to receive a threaded end of the screw
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when the plug and receptacle are mated. The receptacle assembly may include a

compliant member adjacent such a hole. Once the plug is mated with the receptacle, a

user may press on the screw. The compliant member may deflect, allowing threads of

the screw to slide past an endof the compliant memberas the screw entcrs the hole. The

compliant member may be shaped to engage a thread on the screwif the screw is pulled

in a direction to remove the screw from the hole. Consequently, the plug is quickly and

securely attached to the receptacle assembly, though the screw may be removed by

rotation of the screw to slide the thread over the compliant member.

[0535] In yet another aspect, a plug may be designed for simple, yet robust,

connection to a cable bundle in a fashion that preserves desirable electrical properties in

the cable attachment region. A ferrule may be used at an end of a cable to be attached to

plug. The ferrule may have twoor more picces that can be casily inserted under a jacket

of the cable. Though,the pieces, collectively, may form a tubular surface resistant to

deformation by radial forces on the cable. A braid from within the cable may be exposed

exterior to the cable jacket. Attachment of a shell may generate a radial force pinching

the jacket and braid betweenthe shell and ferrule, securing the shell to the cable bundle.

The radial force may also press the shell and braid together, making an electrical

connection between the shell and braid in embodiments in which the shell is formed of a

conductive material. Interior portions of the cable bundle, holding signal conductors are

not deformed by this force because the presence ofthe ferrule.

[056] FIG. | is a sketch of an interconnection system 100 in which embodiments of

the invention may be practiced. FIG. 1 provides a simplificd view of portions of an

electronic device that may be connected to other electronic devices through cable bundle

160. The electronic device includesa printed circuit board 120 contained within an

enclosure that includes a panel 190, a portion of which is shown in phantom in FIG.1.

[057] Electronic components may be mountedto printed circuit board 120, and

printed circuit board 120 may contain other connectors to connect printed circuit board

120 to other printed circuit boards within the device. These components may be as

knownin the art and are not shown for simplicity.

[058] The simplified example of FIG. 1, showsonly a portion of the electronic

device where cable bundle 160 is connected to the device. Though one such cable
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bundle is shown, it should be appreciated that electronic devices may connect to multiple

cable bundle. To facilitate more such connections, additional components could be

included, effectively duplicating interconnection system 100 for each cable bundle to

make connections to componcnts within the clectronic device. Therefore, embodiments

are possible in which panel 190 includes multiple openings, each adapted to receive a

cable connector. These openings may bearrayed in rowsor disposed in any suitable

way, but are not expressly illustrated for simplicity of illustration.

[059] TIn the embodimentillustrated, receptacle assembly 110 is attached, along a

lowerface, to printed circuit board 120. To facilitate attachment to printed circuit board

120, receptacle assembly 110 includes mounting features 118. In the exampleof FIG.1,

mounting features 118 are in the shape of posts extending from receptacle assembly 110

towards printed circuit board 120. Attachmentis made by inserting cach of the mounting

features 118 into a respective mounting hole 124 on printed circuit board 120. In this

cxample, mounting fcatures 118 and mounting holes 124 provide a mechanical coupling

between receptacle assembly 110 and printed circuit board 120.

[060] Tn addition, clectrical connections may be made between printed circuit board

120 and conductive elements of receptacle assembly 110. Mounting features 118 may

additionally, or altcrnatively, provide such electrical connection. In some embodiments,

portions of receptacle assembly 110 may be connected to an electrical ground. For

example, cage 112 that provides an outer casing for receptacle assembly 110 may be

formed of conductive material that may be connected to ground, to reduce interference

with other components of the electronic device caused by clectromagnetic radiation

emanating from receptacle assembly 110. In these embodiments, mounting features 118

may be conductive and interior walls of mounting hole 124 may be connected to ground

within printed circuit board 120.

[061] Otherelectrical connections between printed circuit board 120 and receptacle

assembly 110 may be used to couple electrical signals someorall of these signal may be

high speed differential signals, such as digital data signals communicating digital data at

arate between 1 Gbps and 8 Gbps. In the embodimentillustrated, electrical connections

for signals are formed between receptacle assembly 110 and printed circuit board 120 by

inserting projections (not shown in FIG.1) from receptacle assembly 110 into holes in

9
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printed circuit board 120. In the example of FIG. 1, the holes form a connector footprint

122. Each of the holes within connector footprint 122 may be electrically connected

within printed circuit board 120 to a trace, a ground plane or other conductive structure.

Projections inserted into the holes 122 make electrical connection, via the holes, to the

conducting structures within printed circuit board 120. In this way, signals and reference

potentials may be coupled between components on printed circuit board or otherwise

within the electronic device to conductive elements (not shown in FIG. 1) within

receptacle assembly 110.

[062] Though,it should be recognized that projections inserted into via holes on the

printedcircuit board are only one example of a mechanism that may be used to make

electrical connections between conductive elements within receptacle assembly 110 and

conductive clements within printed circuit board 120. More gencrally, the conductive

elements within receptacle assembly 110 mayinclude tails extending from receptacle

assembly 110 that may be attached to conductive structures on printed circuit board 120

in any suitable way. The tails may be soldered within the holes, may have compliant

segments that form press fit connections when inserted in the holes or the tails may be

attached to conductive pads on the service of printed circuit board 120, without being

inserted into the holes. Accordingly, the specific structure of the tails extending from

conductive elements within receptacle assembly 110 and the specific mechanism by

which thetails are attached to printed circuit board 120 are notcritical to the invention.

[063] In addition to making electrical connections, the projections from receptacle

assembly 110 that are attached to footprint 122 may also provide mechanical attachment

of receptacle assembly 110 to printed circuit board 120. Though, any suitable

combination of features may be used for making electrical and/or mechanical

connections between receptacle assembly 110 and printed circuit board 120.

[064] The projections from receptacle assembly 110 may serve astails for

conductive elements that propagate signals through receptacle assembly 110 to one or

more ports (not visible in FIG. 1) where those conductive elements may mate with

conductive elements (not visible in FIG. 1) within plug 150. As shown in FIG.1,

receptacle assembly 110 is positioned within an opening in panel 190 suchthat plug 150

may beinserted into an opening of receptacle assembly 110. In this configuration, a
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mating face of plug 150 engages a mating face of a receptacle within receptacle assembly

110.

[065] Once plug 150 is inserted into receptacle assembly 110, it may be secured

with an allachment mechanism. In this cxample, the attachment mechanism includes

lock screw 152. Once plug 150is inserted into receptacle assembly 110, lock screw 152

aligns with hole 116 in receptacle assembly 110. Interior portions (not visible in FIG. 1)

of receptacle assembly 110 adjacent hole 116 may be adapted to engage a threaded end

(not visible in FIG. 1) of lock screw 152. In this way, plug 150 may be secured to

receptacle assembly 110 and therefore to the electronic device incorporating receptacle

assembly 110, by engaging lock screw 152. Conversely, plug 150 may be separated

from the electronic device by unscrewing lock screw 152 and removing plug 150.

[066] Otherfeatures of interconnection system 110 are also visible in FIG. 1.

Receptacle assembly 110 is shown with an EMIgasket 114. EMI gasket 114 provides a

seal between receptacle assembly 110 and panel 190 and reduces the amountof

electromagnetic radiation emanating from receptacle assembly 110 or from entering

receptacle assembly 110.

[067] FIG.2 is a partially exploded view of receptacle assembly 110. FIG. 2

reveals thal receptacle assembly 110 may be constructed such that cage 112 (FIG. 1)

encloses a receptacle 220. Further, FIG. 2 showsthat cage 112 may be constructed from

multiple components. In this example, cage 112 is constructed from cage body 112A

and front member 112B. Though cage 112 may be assembled from any suitable number

of components.

[068] In the embodimentillustrated in FIG. 2, the components of cage 112 may be

partially or totally conductive. In some embodiments, cage body 112A may be formed

by bending a sheet of metal to have generally U-shaped cross section such that cage body

112A fits over receptacle 220. Though, any suitable construction technique may be used

to form cage body 112A.

[069] Front member 112B mayalso be formed from conductive materials according

to any suitable techniques. With front member 112B attached to cage body 112A,

receptacle 220 may be enclosed within cage 112, preventing electromagnetic radiation
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from emanating from receptacle 220 and interfering with electronic circuitry in the

vicinity of receptacle 220.

[070] Cage 112 may also guide a plug 150 (FIG. 1) into engagement with receptacle

220. A plug inserted into an opening in pancl 190 surroundedby cage 112 will be

positioned by cage body 112A to align with receptacle 220. In the example of FIG.2,

receptacle 220 is formed with two ports, port 210A and 210B. Each of the ports 210A

and 210B is shaped to receive a generally planar member from plug 150. Each ofthe

ports 210A and 210B may contain mating contact portions of conductive clements (not

visible in FIG. 2) within receptacle 220. The mating contact portions may be positioned

within the ports 210A and 210B to makeelectrical connection with complimentary

mating contact portions on the planar members from the plug.

[071] FIG. 3 shows an altcrnalive view receptacle assembly 110, revealing a lower

surface 350 of receptacle 220. Contact tails (of which contact tail 310 is numbered) of

conductive clements within receptacle 220 extend through lower surface 350. In this

embodiment, the conductive elements are positioned in four columnssuch that four

columns, 312A, 312B, 312C and 312D of contact tails are visible in the view of FIG.3.

[072] In the embodimentillustrated, conductive elements in each of two columns

extend into one of the ports 210A or 210B. In the specific cxample of FIG. 3, columns

312A and 312B contain contact tails for conductive elements that extend into port 210B.

Columns 312C and 312D contain contacttails for conductive elements that extend into

port 210A. Accordingly, when the contact tails in columns 312A and 312B are secured

to holes within footprint 122, they provide an electrical connection between conductive

elements within printed circuit board 120 (FIG. 1) and conductive elements within port

210B. Likewise, when the contacttails in columns 312C and 312D are attached to holes

within footprint 122, they complete an electrical connection between conductive

elements within printed circuit board 120 and mating contact portions within port 210A.

[073] Turning to FIG. 4, additional details of front member 112B are illustrated. In

the embodimentillustrated in FIG. 4, front member 112B is formed froma front housing

portion 412 to which EMI gasket members 114A, 114B, 114C and 114D are attached.

Front housing portion 412 may be formed of a conductive material. For example, front
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housing portion 412 may be formed of metal using a die casting process. Though, any

suitable construction techniques or materials may be used.

[074] Gasket elements 114A, 114B, 114C and 114D maybe formedin any suitable

way. In the embodimentillustrated, the gasket clements are cach formed from a sheetof

metal that is stamped and bent into the shapes shown. Each ofthe gasket elements may

be U-shaped to fit around wall of front housing portion 412. Each of the gasket elements

also may be formed with multiple flexible fingers extending from a common base

portion (of which common base portion 414A is numbered). The common base portion

of each of the gasket elements 114A...114D maybeattached to a wall surrounding an

opening in front housing portion 412 through which plug 150 (FIG. 1) may pass. The

commonbase portion (of which commonbase portion 414 on gasket element 114A is

numbered) may be attached to a wall, such as wall 432 surrounding an opening in front

housing portion 412 using any suitable attachment technique. As an example, common

base portion 414 may be welded to wall 432. With this attachment, a subsct of the

fingers (of which finger 416 is numbered) may extend outwardly from the opening in

front housing portion 410. Another subsct of the fingers (of which finger 418 is

numbered) may extend into the opening of front housing portion 412.

[075] Tn the cxample of FIG. 4, both the outwardly extending and inwardly

extending fingers are formed of a springy metal such that each finger is compliant.

Accordingly, inwardly extending fingers (of which finger 418 is numbered) may press

against a shell of plug 150 inserted into the opening in front housing portion 412.

Outwardly cxtending fingers (of which finger 416 is numbered) may press against an

opening in panel 190 (FIG. 1) when receptacle assembly 110 is inserted into the opening

of the panel. In this way, gasket elements 114A...114D may block openings between a

plug inserted into front housing portion 412 and panel 190, thereby forminga seal

blocking the passage of electromagnetic radiation.

[076] In addition, front housing portion 412 is shaped to provide a hole 116 into

which lock screw 152 may be inserted. In the embodimentillustrated, hole 116 may be

formed to provide a quick connect feature for lock screw 152. The quick connection

features allow lock screw 152 to engage front housing portion 412 without requiring lock

screw 152 to be rotated.
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[077] To support this quick connect feature, hole 116 may have a generally smooth

inner diameter equal to or greater than the maximum diameterof a thread on a threaded

end of lock screw 152. A retention element 420 also may be included. Here, retention

clement 420 is J-shaped andis held within format housing portion 114. To hold lock

screw 152 within hole 116, a compliant member 422 projects into hole 116 on retention

element 420 and forms an acute angle with respect to a base portion 426. Insertion of

lock screw 152 may deflect compliant member 422 such that lock screw 152 may enter

hole 116. Compliant member 422 may be positioned such that once a portion of the

thread is pushed passed the distal end 424 of compliant member 422, the distal end 424

will engage the thread, thereby preventing lock screw 152 from being withdrawn from

hole 116 without rotating the screw.

[078] Tn the embodimentillustrated in FIG. 4, compliant member 422 is a portion of

retention element 420. Retention element 420 includes a base 426 that may be fixed

within an opening in front housing portion 412. That opening may be adjacent hole 116

such that when base 426 is secured to front housing portion 412, compliant member 422

projects into hole 116. Further detail of this locking arrangementis illustrated in

conjunction with FIG. 15, below.

[079] Turning to FIG. 5, additional detail of receptacle 220 is illustrated. In the

example of FIG. 5, receptacle 220 is formed from an insulative housing 510 and a lead

sub-assembly 550.

[080] Insulative housing 510 may be formed in any suitable way, including molding

of a thermal plastic matcrial. Housing 510 may be formed of an insulative material. For

example, it may be molded from a dielectric material such as plastic or nylon. Examples

of suitable materials are liquid crystal polymer (LCP), polyphenyline sulfide (PPS), high

temperature nylon or polypropylene (PPO). Other suitable materials may be employed,

as the present invention is not limited in this regard. All of these are suitable for use as

binder materials in manufacturing connectors according to the invention. One or more

fillers may be included in someorall of the binder material used to form housing 510 to

control the electrical or mechanical properties of housing 510. For example.

thermoplastic PPSfilled to 30% by volumewith glass fiber may be used.
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[081] In the example embodiment of FIG. 5, housing 510 is formed with two

cavities, 520A and 520B. Cavity 520A has a lower surface 522 and an upper surface

524. Cavity 520B has a lower surface 526 and an upper surface 528. Each of the surface

522, 524, 526 and 528 is shaped to reccive a column of mating contacts portions of

conductive elements within receptacle 220. When lead sub-assembly 550 is inserted into

housing 510, a column of mating contact portions is positioned along each of the

surfaces. Column 512A of mating contact portions is positioned along surface 528.

Column 512B of mating contact portions is positioned along surface 526. Column 512C

of mating contact portions is positioned along surface 525 and column 512D of mating

contact portions is positioned along surface 522. In this example, the malting contact

portions form linear arrays of contacts along the surfaces of the cavities. Though, any

suilable pattern of contact portions may be used.

[082] In this example, the mating contact portions of receptacle 220 are shaped as

compliant beams. As can be see in FIG. 5, cach of the surfaces 522, 524, 526 and 528

includes slots into which individual mating contact portions may fit, allowing compliant

motion of the mating contact portions when a memberis inserted into cavity 520A or

520B. Consequently, cavity 520A in combination with columns 512C and 512D of

mating contact portions forms port 210A (FIG. 2) into which a member from plug 150

(FIG. 1) may be inserted. Likewise, cavity 520B in combination with columns 512A and

512B of mating contact portions forms port 210B, into which a second memberof plug

150 may beinserted when receptacle 220 is mated with plug 150.

[083] Turning to FIG. 6, additional details of lead sub-assembly 550 are illustrated.

In the illustrated embodiment, each of the columns of conductive elements is held within

a separate assembly. In the example of FIG. 6, lead assemblies 610A, 610B, 610C and

610D are shown. In this example, each of the lead assemblies 610A...610D includes a

column of conductive elements held within an insulative housing portion. Lead

assembly 610A includes a column of conductive elements for which column 312A of

contact tails and column 512A of mating contact portions can be seen.

[084] Intermediate portions (not numbered) of the conductive elements are also

visible in the illustration of FIG. 6. The intermediate portions are held within housing

member 612A. Housing member 612A may be an insulative material, including a
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material of the type used to form housing 510. Lead assembly 610A may be formed in

any suitable way, including molding housing member 612A over a portion of the

conductive elements in lead assembly 610A. Though, other construction techniques may

be employed, including inserting the conductive clements into housing member 612A.

[083] Lead assembly 610B maybesimilarly formed, with a housing member 612B

holding intermediate portions of a column of conductive elements with a column 312B

of contact tails and column 512B of mating portions extending from housing member

612B. Lead assembly 610C may likewise be formed in similar way Lo secure a column

of conductive elements with a column 312C of contact tails and a column 512C of

malting contact portions.

[086] Lead assembly 610D maybe similarly formed, with a housing member 612D

securing a column of conductive clements such that a column 312D of contacttails and a

column 512D of mating contact portions are exposed. Additionally, housing member

612D mayalso act as an organizcr for the components of Icad sub-assembly 550.

Housing member 612D may be formed with a lower surface 350 (FIG.3) containing

multiple columns of holes (not numbered) through which columns 312A, 312B and 312C

of contact tails may be inserted. Housing member 612D maytherefore act as a support

memberfor other components of Icad sub-assembly 550.

[087] Improvedelectrical performance may be provided by inserts separating

adjacent ones of the lead assemblies 610A...610D. In the embodiment illustrated in

FIG.6, insert 650 separates lead assemblies 610C and 610D. Insert 652 separates lead

asscmblics 610A and 610B. In this cxample,an insert is provided between lead

assemblies containing mating contact portions positioned on opposing surfaces of the

same port. Though, in other embodiments, inserts may be included between lead

assemblies containing conductive elements of different ports. In some embodiments,

inserts 650 and 652 may be of insulative material and may serve a mechanical support

function. In other embodiments, inserts, such as inserts 650 and 652, may instead of or

in addition to providing mechanical supportalter the electrical performance of

interconnection system 110. In the embodimentillustrated, cach of inserts 650 and 652

may beat least partially conductive. In some embodiments, the inserts may be formed of
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metal or other material that may be regarded as a conductor. In other embodiments, the

inserts may be formed of a lossy material.

[088] Materials that conduct, but with some loss, over the frequency range of

interest arc referred to hercin gencrally as “lossy” matcrials. Electrically lossy matcrials

can be formed from lossy dielectric and/or lossy conductive materials. The frequency

range of interest depends on the operating parameters of the system in which such a

connector is used, but will generally be between about 1 GHz and 25 GHz, though higher

frequencies or lower frequencies may be of interest in some applications. Some

connector designs may have frequency rangesof interest that span only a portion ofthis

range, such as 1 to 10 GHz or 3 to 15 GHz or 3 to 6 GHz.

[089] Electrically lossy material can be formed from material traditionally regarded

as diclectric matcrials, such as those that have an clectric loss tangent greater than

approximately 0.003 in the frequency rangeof interest. The “electric loss tangent”is the

ratio of the imaginary part Lo the real part of the complex clectrical permittivity of the

material.

[090] Electrically lossy matcrials can also be formed from matcrials that arc

generally thought of as conductors, but are either relatively poor conductors over the

frequency range of interest, contain particles or regions that are sufficiently dispersed

that they do not provide high conductivity or otherwise are prepared with properties that

lead to a relatively weak bulk conductivity over the frequency range of interest.

Electrically lossy materials typically have a conductivity of about 1 siemans/meter to

about 6.1 x 10’ siemans/meter, preferably about 1 siemans/meterto about 1 x 107

siemans/meter and most preferably about 1 siemans/meter to about 30,000

siemans/meter.

[091] Electrically lossy materials may be partially conductive materials, such as

those that have a surface resistivity between 1 ©/square and 10° Q/square. In some

embodiments, the electrically lossy material has a surface resistivity between 1 Q/square

and 10° Q/square. In some embodiments, the electrically lossy material has a surface

resistivity between 10 Q/square and 100 Q/square. As a specific example, the material

may have a surface resistivity of between about 20 Q/square and 40 O/square.
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[092] In other embodiments, the lossy materials maybe electromagnetic absorptive

material, include ferrule magnetic materials.

[093] In some embodiments, electrically lossy material is formed by adding to a

bindera filler that contains conductive particles. Examples of conductive particles that

may be used as a filler to form an electrically lossy material include carbon orgraphite

formedas fibers, flakes or other particles. Metal in the form of powder, flakes, fibers or

other particles may also be used to provide suitable electrically lossy properties.

Alternatively, combinations of fillers may be used. For example, mctal plated carbon

particles may be used. Silver and nickel are suitable metal plating for fibers. Coated

particles may be usedalone or in combination with other fillers, such as carbon flake. In

some embodiments, the conductive particles disposed in inserts 650 and 652 may be

disposed gencrally evenly throughout, rendcring a conductivity of the lossy portion

generally constant. In other embodiments, a first region of inserts 650 and 652 may be

more conductive than a second region of insert 650 and 652 so that the conductivity, and

therefore amount of loss within inserts 650 and 652 may vary. In embodiments in which

the lossy matcrial is magnetically lossy material, the filler may include ferrous matcrials.

[094] The binder or matrix may be any material that will set, cure or can otherwise

be used to position the filler matcrial. In some embodiments, the binder may be a

thermoplastic material such as is traditionally used in the manufacture of electrical

connectors to facilitate the molding of the electrically lossy material into the desired

shapes and locations as part of the manufacture of the electrical connector. However,

many alternative forms of binder matcrials may be used. Curable matcrials, such as

epoxies, can serve as a binder. Alternatively, materials such as thermosetting resins or

adhesives may be used. Also, while the above described binder materials may be used to

create an electrically lossy material by forming a binder around conducting particle

fillers, the invention is not so limited. For example, conducting particles may be

impregnated into a formed matrix material or may be coated onto a formed matrix

material, such as by applying a conductive coating to a plastic housing. As used herein,

the term “binder” encompasses a material that encapsulatesthe filler, is impregnated

with the filler or otherwise serves as a substrate to hold the filler.
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[095] Preferably, the fillers will be present in a sufficient volume percentage to

allow conducting paths to be created from particle to particle. For example, when metal

fiber is used, the fiber may be present in about 3% to 40% by volume. The amount of

filler may impactthe conducting properties of the material.

[096] Filled materials may be purchased commercially, such as materials sold under

the trade name Celestran® by Ticona. A lossy material, such as lossy conductive carbon

filled adhesive perform, such as those sold by Techfilm of Billerica, Massachusetts, US

may also be used. This preform can include an epoxy binderfilled with carbon particles.

The binder surrounds carbon particles, which acts as a reinforcementfor the preform.

Such a preform may be shapedto form all or part of inserts 650 and 652 and may be

positioned to adhere to ground conductors in the connector. In some embodiments, the

preform may adhere throughthe adhesive in the preform, which may be cured in a heat

treating process. Various formsof reinforcing fiber, in woven or non-woven form,

coated or non-coated may be used. Non-woven carbon fiber is one suitable material.

Other suitable materials, such as custom blends as sold by RTP Company, can be

employcd,as the present invention is not limited in this respect.

[097] Regardless of the specific material used, inserts 650 and 652 may be formed

in any suitable way. In the embodimentillustrated, inserts 650 and 652 are formed by

molding a lossy material into a suitable shape, such as the shapeillustrated in FIG. 6. In

the embodimentillustrated in FIG. 6, inserts 650 and 652 are shapedto selectively

couple electrically to one or more of the conductive elements within the columns of

conductive clements. To support sclective coupling, cach of the inscrts may have

projections on outwardly facing surfaces. For example, insert 652 has projections (of

which projection 670 is numbered) on an upward facing surface and projections (of

which 672 is numbered) on a lower surface. Each of the projections is positioned to

couple to a conductive element in a column of conductive elements in an adjacent lead

assembly. In this example, projections on the upper surface of insert 652 are positioned

to couple to selective ones of the conductive elements within lead assembly 610A.

Projections from the lower surface of insert 652 are positioned to make contact with

selected ones of the conductive elements within lead assembly 610B.
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[098] Similarly, projections from an upper surface of insert 650 are positioned to

make contact with selected ones of the conductive elements in lead assembly 610C.

Projections from a lower surface of insert 650 are positioned to make contact with

selected ones of the conductive clements in lcad assembly 610D. The conductive

elements to which the inserts are coupled may be selected based on an intended function

of the conductive elements within interconnection system 110. In the specific

embodiment illustrated, interconnection system 110 is adapted to carry differential

signals. Accordingly, certain ones of the conductive clements in a column will be

arranged in pairs, with each conductive elementin the pair having similar electrical

properties. Taking lead assembly 610D asillustrative, a first differential pair is formed

by conductive elements 662A and 662B. A second differential pair is formed by

conductive clements 664A and 664B.

[099] Each column of conductive elements may include in addition to signal pairs,

multiple conductive clements designed to be ground conductors. In this example, the

column of conductive elements includes ground conductors 660A, 660B and 660C.

Here, the conductive clements are positioned in the columnto create a pattern of ground,

signal pair, ground, signal pair, ground. Projections (not numbered) from a lower surface

of insert 650 may be positioned to make contact with the ground conductors, 660A, 660B

and 660C. A similar pattern of conductive elements, with similar contact between the

lossy insert and the grand conductors, may be used in each of the lead assemblies

610A...610D.

[0100] To facilitate contact between inserts 650 and 652 and the ground conductors,

the housing members 612A...612D may be shaped with slots that expose portions of the

conductive elements acting as ground conductors. For example, housing member 612B

is shown with slots (of which slot 682 is numbered) exposing ground conductors.

Projection 672 from the lower surface of insert 652 may fit within slot 682, thereby

either contacting a conductive element acting as a ground conductorin lead assembly

610B or being positioned enoughclose to the ground conductorthat electrical coupling

between the ground conductor and the projection 672 occurs. Other projections from the

lower surface of insert 652 may similarly contact the other ground conductors in lead

assembly 610B. Projections (of which projection 670 is numbered) from the upper
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surface of insert 652 may similar extend into slots in housing member 612A to couple to

ground conductors in lead assembly 610A. Projections from the upper the lower surface

of insert 650 may likewise extend into slots in housing members 612C and 612D

respectively, lo couple to the ground conductors in lead assemblics 610C and 610D,

respectively.

[0101] In this way, when the elements of lead sub-assembly 550 are assembled,

ground conductors for each of the ports may be joined through a common lossy member,

which has been found to improvethe integrity of high speed signals passing through

interconnection system 100.

[0102] FIG.5 illustrates a further feature that may be used to improve the integrily of

high speed signals passing through interconnection system 100. FIG. 5 shows columns

512A and 512B of mating contact portions are vertically aligned such that when Icad

sub-assembly 550 is inserted into housing 510 columns 512A and 512B will each be

positioned along a surface, 528 and 526, respectively of cavity 520B. Similarly, columns

512C and 512D are vertically aligned such that when lead sub-assembly 550 is inserted

into housing 510, columns 512C and 512D will line surfaces 524 and 522, respectively,

of cavity 520A. With this positioning, the mating contact portions in columns 512A and

512B form mating contacts within port 210B (FIG. 2) and the mating contact portions in

columns 512C and 512D form mating contact portions in port 210A. Each of these ports

is accessible through mating face 540 of receptacle 220.

[0103] However, as can be seen in FIGs. 2 and 5, ports 210A and 210B are staggered

in a horizontal dimension. With this configuration, ports 210A and 210B are offsct in a

direction parallel to lower surface 350, which in use may be mounted against printed

circuit board 120 (FIG. 1). This mounting configuration provides horizontal separation

between the mating contact portions of the conductive elements in forming port 210A

and 210B. This separation is illustrated by the dimension S in FIG. 5. This offset

provides both horizontal and vertical separation between the mating contact portions of

the conductive elements within ports 210A and 210B. This separation reduces the extent

to which from the mating contact portions of the conductive elements in one port will

impact the integrity of signals in the other port.
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[0104] Further, offsetting the ports in a right angle connector reduces the length of

conductive elements in upper port 210B relative to lengths that may exist in a

conventional connector in which ports are vertically aligned. Reducing the length of the

conductive clements in upper port 210B may reducethe effect of clectromagnctic

radiation on those conductive elements, which may be reflected as noise in signals

propagating along the conductive elements. Additionally, the conductive elements in

port 210B is more nearly equal to the length of the conductive elements in port 210A,

which may also contribute to desirable signal propertics where differences in propagation

delay among signals passing through an interconnection system is undesirable.

[0105] The off-set configuration of ports 210A and 210B also [facilitates

incorporation of mechanical features contributing to ease of use of interconnection

system 100. Staggering the ports facilitates incorporation of an irregular contour in the

forward face of receptacle 220. A plug adapted to mate with receptacle 220 may have an

irregular contour that is complimentary to the contour of receptacle 220 when the plug is

positioned in the intended orientation for mating with receptacle 220. In the example of

FIG. 5, an irregular contour is provided in mating face 540 through the positioning of

portions 536 and 538 of housing 510. Portion 536 contains port 210A and portion 538

contains port 210B.

[0106] A plug adapted to mate with receptacle 534 may have a forward face that

similarly has an irregular profile. The plug may include planar members designedto fit

within cavities 520A and 520B whenthe plug has an intended orientation with respect to

receptacle 220 such that the irregular contour of the plug conformsto the irregular

contour of the receptacle. However, the plug may have a mating face with portionsthat

will contact one or more of the portions of the mating face 540 if the plug is inserted into

receptacle assembly 110 with any other orientation. The plug, for example, may have a

portion that contacts portion 536 of receptacle 220, blocking any portion of the plug from

entering cavities 520A or 520B. Though, when property inserted, a shell of the plug may

contact wall 532 while following the contour of shoulder 534.

[0107] FIGs. 7A and 7Billustrate the manner in which an irregular profile of mating

face 540 may allow mating between a plug and receptacle 220 in someorientations, but

block mating between receptacle 220 and a plug whentheplugis in other orientations.
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FIG. 7A illustrates that in profile, receptacle 220 has a generally L-shape, with portion

536 forming a lower horizontal portion of the L. Plug 150 has a similarly L-shaped

profile formed by segments 712A and 712B. Though, when positioned for mating with

receptacle 220, the L-shapedprofile of plug 150 is inverted with respectto that of

receptacle 220. As a result, mating end 1232 of plug 150 may slide over housing portion

538 until it abuts wall 532. In this configuration, planar member 710B may enter cavity

520B. Likewise, planar member 710A mayenter cavity 520A.

[0108] In plug 150, planar members 710A and 710B have mating contact portions of

conductive elements that carry signals through plug 150. The mating contact portions on

planar members 710A and 710B maybe positioned to align with the mating contact

portions of the conductive elements carrying signals through receptacle 220.

Accordingly, if planar members 710A and 710B enter cavitics 520A and 520B,

respectively, the conductive elements in plug 150 made with respective conductive

clements in receptacle 220.

[0109] FIG. 7B showsthat if plug 150 is positioned with an alternative orientation,

plug 150 will not mate with receptacle 220. Specifically, mating end 1232 will abut

portion 536, stopping motion of plug 150 towards receptacle 220. As a result, planar

member 710B does not enter cavity 520A. Likewisc, planar member 710A docs not

enter cavity 520B. By blocking planar members 710A and 710B from entering cavities

520A and 520B, improper connections between the conductive elements within plug 150

and receptacle 220 are prevented.

[0110] FIGs. 8, 9, 10 and 11 illustrate a technique for forming the planar members,

such as 710A and 710B within plug 150. Each of the planar members 710A and 710B

may be constructed in the same way. In the example embodimentof FIGs. 8-11, each of

the planar members is a wafer sub-assembly 1100 (FIG. 11). Though, any suitable

construction techniques may be used.

[0111] In the embodimentillustrated, each wafer sub-assembly is formed from two

wafers, each of which includes a lead frame held within an insulative housing. FIG. 8

illustrates a lead frame suitable for use in forming a wafer of a wafer sub-assembly 1100.

In the example of FIG.8, each wafer includes conductive elements configured to form

twodifferential signal pairs. Conductive elements forming ground conductors may be
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interspersed with the signal pairs. As a specific example, FIG. 8 shows a lead frame 810

including conductive elements 870A and 870B, forminga first differential signal pair.

Conductive elements 872A and 872B form a second differential signal pair. In lead

frame 810, conductive clements 860A, 860B and 860C may be designated as ground

conductors. With this configuration, each of the differential signal pairs is positioned

along a column between two adjacent ground conductors.

[0112] In this example of FIG. 8, lead frame 810 includes a conductive segment 830

interconnecting conductive clements 860A, 860B and 860C. In this configuration,

conductive segment 830electrically interconnects the ground conductors in a water that

may be used in forming a wafer sub-assembly. The inventors have recognized and

appreciated that connecting the distal ends of the ground conductors may improve the

integrity with which signals propagate through intcrconnection system 100.

[0113] Lead frame 810 may be formed from materials of the type known in the art

for forming conductive clements within an electrical connector. For example, Icad frame

810 may be formed of a copper alloy. All or portions of the conductive elements may be

coated. For example, the portions of the conductive clements in region 840 form Lails for

the conductive elements. The portions of the conductive elements in region 840 may be

coated with nickel, tin or other solder wettable matcrial to facilitate attachment of other

conductors in region 840 as part of attaching a wafer sub-assembly to a cable. Portions

of conductive elements in region 842, forming the mating contact portions of the

conductive elements, may be coated with gold or other malleable conductive material

resislanL Lo oxidation. Such coatings may be applicd using techniquesas are known in

the art.

[0114] In forming lead frame 810, a blanking operation may be used to provide

conductive elements having a desired outline. As part of the blanking operation, a carrier

strip 820 may be retained to facilitate handling of lead frame 810. Once the conductive

elements are embedded within insulative housing, carrier strip 820 may be separated

from the conductive elements. Once conductive elements are blanked from a sheet of

metal, the conductive elements may be shaped in a forming operation. In the

embodimentillustrated in FIG. 8, the conductive elements are generally planar.

However, the forward mating ends of the conductive elements are tapered in the
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downward direction in the orientation illustrated in FIG. 8. Conductive segment 830 is

formed to extend below these tapered portions of the conductive elements. This

positioning embeds conductive segment 830 and the distal ends of the conductive

clements 860A, 870A, 870B, 860B, 872A, 872B and 860C in an insulative housing 910

(FIG. 9) when lead frame 810 is incorporated into a wafer900.

[0115] FIG.9 illustrates an example of a wafer 900 formed by embedding lead frame

810 in an insulative housing 910. Any suitable technique may be used to embed lead

frame 810 within housing 910. For example, an over molding process as is known in the

art may be used to form water 900. The over molding may be performed using an

insulative material of type described above for forming receptacle housing 510, or any

other suitable material.

[0116] Tn the configuration illustrated in FIG. 9, though thedistal tips of the

conductive elements of lead frame 810 are embedded within insulative housing 910,

surfaces of the conductive clements within region 842 (FIG. 8) arc cxposed FIG.in a

surface of housing 910. The exposed portions form mating contact portions of the

conductive clements in plug 150. Here, the mating contact portions are shaped as

conductive pads. Housing 910 may be formed with one or more cavities. For example,

such as cavily 912 may be formed between portions of conductive clements that form a

differential pair. As shown, cavity 912 separates conductive elements 870A and 870B.

[0117] Contacttails in region 840 of lead frame 810 are also exposed. In the

configuration illustrated in FIG.9, the contact tails extend from a rearward portion of

housing 910. In this configuration, the contact tails are positioned for attachment to

cables. In this example, two cables, cables 920A and 920Bare attached to conductive

elements within wafer 900. Each of the cables 920A and 920B containsa pair of signal

wires, of which signal wires 970A and 970B numbered in FIG. 9. Each ofthe signal

wires may be attached to a contacttail of a signal conductor in lead frame 810. In the

embodimentillustrated in FIG. 9 signal wire 970A maybeattached to a tail of

conductive element 870A. Likewise, wire 970B may beattached to a tail of conductive

element 870B. Wires associated with cable 920B maysimilarly be attached to tails of

conductive elements 872A and 872B. The wires may be attached to the tails in any
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suitable way. The wires, for example, may be welded, brazed or soldered to the contact

tails. Though any suitable attachment technique may be used.

[0118] Each of the cables 920A and 920B mayalso include a drain wire, of which

drain wire 972 is numbered. Drain wire 972 may be electrically coupled to one or more

of the tails of the ground conductors. In the embodimentillustrated, drain wire 972 is

indirectly coupled to tails of conductive elements 860A, 860B and 860C through

corrugated plate 930.

[0119] Corrugated plate 930 is shaped to make contact with tails of ground

conductors in wafer 900. The corrugations, though, prevent contact with signal wires or

signal tails. Corrugated plate 930 may be weldedto tails of conductive elements 860A,

860B and 860C and may have a portion adjacent drain wire 972. Placing plate 930 in

proximity to drain wire 972 may provide clectrical coupling through capacilive mcans

between drain wire 972 and plate 930 such that an adequate electrical connection is

formed between drain wire 972 and one or moreofthe tails of the ground conductors to

whichplate 930 is attached. Alternatively, drain wire 972 may be connected to plate

930, such as by brazing or soldering. Though, in other cmbodiments, a direct connection

may be formed between a drain wire, such as drain wire 972, and a ground conductor.

Such a direct connection may be formed, for example, by welding.

[0120] In addition to providing electrical coupling for drain wires, such as drain wire

972, and a corresponding drain wire (not numbered) in cable 920B, corrugated plate 930

may provide shielding in the vicinity of the contact tails for the conductive elements

within wafer 900. Corrugated plate 930 provides such shiclding for radiation emanating

from or incident on signal wires, such as 970A and 970B, from an upper direction in the

orientation illustrated in FIG. 9. A similar corrugated plate may be attached from below,

effectively providing shielding on both sides of signal wires and contact tails. FIG. 10

shows two such wafers, wafers 1050A and 10S50B, each with two corrugated plates

welded to tails of ground conductors to encircle the signal conductors by the plates.

[0121] Corrugated plate 930 may be formed of a metal or any other suitable

conductive material, which may be stamped and formed into a suitable shape.

[0122] In the example of FIG. 10, wafer 1050 includes corrugated plates 930A and

930B. Wafer 1050B includes corrugated plates 930C and 930D.
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[0123] FIG. 10 is a partially exploded view of wafer assembly 1100. In the example

of FIG. 10, wafer assembly 1100 is formed from two wafers 1O5OA and 1050B. In this

example, each of the wafers 1OSOA and 1050B has the same shape. However, water

1050B has an opposite oricntation from wafcr 1050A. As can be seen in FIG. 10, the

mating contact portions of the conductive elements in wafer LOSOA are exposed in an

outwardly facing surface 1010. Outwardly facing surface 1010 of wafer LOSOA has an

upward orientation in the example of FIG. 10. Wafer 1050B has a similar outwardly

facing surface, but it has a downwardly facing direction in the configuration of FIG. 10

and therefore is not visible. Rather, an inwardly facing surface 1012, of wafer 105B,

which has an upwardorientation in FIG. 10, is visible. Wafer 1050A has a

corresponding inwardly facing surface, which has a downwardly facing direction in FIG.

10 and therefore is not visible.

[0124] In assembling wafer sub-assembly 1100, wafers 1050A and 1050B are

aligned with their inwardly facing surfaces, facing cach other. Between the inwardly

facing surfaces, a lossy member 1020 may be included. Lossy member 1020 may be

formed of a suitable lossy material, including lossy matcrial having propcrtics as

described above in connection with the inserts of the receptacle 220. In the embodiment

illustrated, lossy member 1020 is formed of a matcrial that is partially conductive. In

this embodiment, lossy member 1020 maybeelectrically isolated from signal conductors

within wafers 1050A and 1050B by the insulative housings of those wafers.

[0125] In the embodimentillustrated, however, lossy member 1020 may be

electrically coupled to ground conductors within wafers 1050A and 1050B. This

coupling may be provided through projections from surfaces of lossy member 1020. In

FIG. 10, upwardly facing surface 1022 of lossy member 1020 is visible. Projections

1024, 1026 and 1028 are formed in surface 1022. Projections 1024, 1026 and 1028 are

aligned with the ground conductors in wafer 1050A. Similar projections may extend

from a lower surface (not visible in FIG. 10) of lossy member 1020. Those projections

may be positioned to align with ground conductors in wafer 1O50B. To facilitate

electrical connection between the projections of lossy member 1010 and the ground

conductors, the insulative housings of wafers 1OSOA and 1050B may be formed with

openings aligned with the ground conductors. In FIG. 10, openings 1032, 1034 and 1036
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are visible in inwardly facing surface 1012 of wafer 1050B. The inwardly facing surface

of wafer LOSOA may have similar openings to receive projections 1024, 1026 and 1028.

[0126] In some embodiments, the openings, such as openings 1032, 1034 and 1036

may cxposc a subsctof the conductive elements in wafcr 1050B through inwardly facing

surface 1012. That subset may include someorall of the ground conductors in wafers

1050B. As a result, lossy member 1020 may provide access to the ground conductors in

wafer 1050B. Similar openings in the inwardly facing surface of wafer 1OS5OA may

provide lossy coupling between the ground conductors in wafer 1050A to provide lossy

coupling between that subset of the conductive elements in wafer 1OSOA. Such a

coupling may improvesignal integrity, particularly of high frequency signals

propagating through the signal conductors of wafers LOSOA and 1OSOB.

[0127] In some embodiments, projections, such as projections 1024, 1026 and 1028

may be electrically coupled to ground conductors by making direct contact to those

conductive clements. However, in other embodiments, coupling between lossy member

1020 and the ground conductors may be capacitive such that merely positioning the

projections in close proximity to the ground conductors may achieve sufficient clectrical

coupling.

[0128] A wafer assembly 1100 may be formed by aligning wafcrs 1050A and 1050B

with their inwardly facing surfaces facing towards each other and with lossy member

1020 between wafers 1050A and 1050B. Wafers 1050A and 1050B may then be secured

together, holding lossy member 1020 in place. In this example, each of the wafers

1050A and 1050B is shown with allachment features that may be used to secure wafers

1050A and 1050B together. As illustrated, each of the wafers includes a post, such as

post 1014 whichis aligned with a hole, such as hole 1016. Post 1014 may be retained in

hole 1016 such as through welding, through the use of adhesives, through an interference

fit or in any other suitable way.

[0129] Regardless of the manner in which wafers 1050A and 1050B are secured, the

resulting wafer sub-assembly 1100 may have the formillustrated in FIG. 11. In this

view, FIG. projection 1024 contacting conductive element 860C is visible. Conductive

segment 830, embedded in the housing of wafer 105O0Ais also visible.
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[0130] With wafers 1050A and 1050B secured together, wafer sub-assembly 1100

forms a planar member 1120. As can be seen, planar member 1120 includes the

conductive elements of wafer 1050A on an outwardly facing surface of wafer LOSOA,

facing in an upwarddirection in the oricntation of FIG. 11. In this cxample, mating

contact portions of the conductive elements are held in a plane defined by the upper

surface. Though notvisible in FIG. 11, the outwardly facing surface of wafer LO50B,

which is facing in a downward direction in FIG. 11, contains contact portions of the

conductive clements of wafer 1050B. Accordingly, planar member 1120 includes

mating contact portions of conductive elements on both outwardly facing surfaces.

Accordingly, planar member 1120 may serve the purpose of planar members 710 (FIG.

7) for insertion into a port in receptacle 220 (FIG.2).

[0131] Wafer sub-assembly 1100 includes attachmentfcatures that allow it to be held

within a shell of a plug. In the example of FIG. 11, those attachment features include

atlachment features 1112 and 1114. In this cxample, the attachment features are in the

form of slots that may engage corresponding projections in a shell. Though, any suitable

attachment feature may be used.

[0132] FIG. 12A illustrates two wafer subassemblies, wafer subassemblies 1100A

and 1100B, in a shell 1210 that acts as a housing for plug 150. As can be scen in the

view of plug 150 presented in FIG. 12A, the planar numbers of wafer subassemblies

1100A and 1100Bare aligned in parallel. Wafer subassemblies 1100A and 1100B are

held within shell 1210 as such that wafer sub-assembly 1100B is closer to mating face

1200 then wafer sub-assembly 1100A. Though, wafer sub-assembly 1100B is sect back

from mating end 1232 such that the mating contact portions are within shell 1210.

[0133] FIG. 12A reveals the L-shaped profile of shell 1210 along mating face 1200.

Here, a portion of the L-shaped profile is formed by sidewall 1234. Sidewall 1234 is set

back from mating end 1232. When plug 150 is mated with a receptacle in the form of

receptacle 220 (FIG.2), sidewall 1234 may abut shoulder 534 (FIG. 5). With mating end

1232 abutting wall 532 and sidewall 1234 abutting shoulder 534, wafer sub-assembly

1100B will be positioned to enter cavity 520B and wafer sub-assembly 1100A will be

positioned to enter cavity 520A. In this way, the conductive elements along the upper

and lower outwardly facing surfaces of wafer 1100B may mate with columns of
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conductive elements 512A and 512B, respectively within port 210B of receptacle 220.

Similarly, the conductive elements positioned along the upper and lower outwardly

facing surfaces of wafer sub-assembly 1100A will mate with conductive elements in

columns 512C and 512D,respectively, within port 210A of receptacle 220. Though, as

illustrated in connection with FIG. 7, if plug 150 is inverted, mating between plug 150

and receptacle 220 will be blocked when mating end 1232 of plug 150 contacts portion

536 of the receptacle housing.

[0134] FIG. 12B illustrates an exemplary construction of shell 1210 to hold wafer

subassemblies 1100A and 1100B in the desired orientation. In the exampleillustrated,

shell 1210 is formed from twopieces, upper shell portion 1210A and lowershell portion

1210B. Shell portions 1210A and 1210B may be made of any suitable material.

However, in the embodiment illustrated, shell 1210 is conductive and uppershell portion

1210A and lowershell portion 1210B are formed of a conductive material. As one

cxample, shell portion 1210A and 1210B may be formed of metal using dic casting

techniques.

[0135] Tn the embodimentillustrated, lower shell portion 1210B is shaped to reccive

wafer subassemblies 1100A and 1100B in positions that will orient the planar members

of the wafer subasscmblics adjacent mating face 1200. Upper shell portion 1210A is

shaped to be secured to lower shell portion 1210B to hold wafer subassemblies 1100A

and 1100B in position. In the example of FIG. 12B, screws 1220A and 1220B may be

used to hold uppershell portion 1210A to lowershell portion 1210B. Though,any

suilable fastening mechanism may be used, such as rivets, instcad of or in addition to
screws.

[0136] Any suitable features may be used to retain wafer subassemblies 1100A and

1100B within shell 1210. As one example, FIG. 12B showsthat lowershell portion

1210B contains a region 1260 shaped to receive a rear housing portion of wafer sub-

assembly L1O0A.

[0137] Attachment features may also be included to position wafer sub-assembly

1100B. FIG. 12B illustrates attachment features 1214, which in this example are shaped

as projections that may engage complimentary attachment features, such as attachment

features 1112 and 1114 of wafer sub-assembly 1100B. Though, the specific attachment
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features used is notcritical to the invention and any suitable mechanism may be used to

retain wafer subassemblies 1100A and 1100B within shell 1210.

[0138] Shell 1210 may serve other functions in addition to providing a housing for

water subassemblics 1100A and 1100B. Shell 1200 may rctain a fastening mechanism,

such as screw 152, such that plug 150 may be securedto a receptacle assembly.

Accordingly, lower shell portion 1210B may include a hole 1252 to receive screw 152.

Lowershell portion 1210B may be shaped such that when screw 152is inserted fully

into hole 1252, thread 1254 may extend through hole 1252 such that it may cngage a

receptacle assembly. Screw 152 may be held within hole 1252 using a clip or other

mechanism that allows screw 152 to rotate andslide within hole 1252, but prevents

screw 152 from being fully withdrawn from hole 1252.

[0139] Shell 1210 may additionally be constructed to makeclectrical and mechanical

connection to cable bundle 160. As illustrated in FIG. 12B, upper shell portion 1210A

includes a region 1272 and lowershell portion 1210B includes a region 1274. Regions

1272 and 1274 are generally circular and are sized to receive cable bundle 160.

However, the sizing is such that when uppershell portion 1210A is secured to lower

shell portion 1210B, portions of cable bundle 160 will be squeezed against regions 1272

and 1274, making a desired clectrical and mechanical connection between cable bundlc

160 andshell 1210.

[0140] FIGs. 13A and 13B illustrate electrical and mechanical attachment between

shell 1210 and cable bundle 160. Cable bundle 160 may contain multiple cables of

which cables 1322A and 1322B are numbered in FIG. 13A. As illustrated in FIG.10,

conductors from two cables are attached to the conductive elements within each wafer,

such as wafers 1OSOA and 1050B. Accordingly, as illustrated in FIG. 11, the conductors

within four cables are attached to the conductive elements within each wafer sub-

assembly, such as wafer sub-assembly 1100. In a plug in the formillustrated in FIG.

12B containing two wafer subassemblies, there may be eight cables within cable bundle

160. Though,it should be appreciated that the number of cables within a cable bundle is

notcritical to the invention.

[0141] FIG. 13B illustrates cables 1322A... 1322H within cable bundle 160. Each of

the cables may be held in interior portion 1332 of cable bundle 160. Further, though not
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shownin Figs. 13A and 13B, each of the cables 1322A... 1233H may contain two signal

wires, such as signal wires 970A and 970B (FIG. 9), and a drain wire, such as drain wire

972. These wires within each cable may be held within a core of a dielectric material

within the cable. The cores of the cables position the wires within the cables to provide

desired impedance for conveying differential signals. FIG. 13B illustrates an attachment

mechanism that makesa secure electrical and mechanical connection between cable

bundle 160 and shell 1200, without crushing cable bundle 160 in a way that would alter

the spacing between wiresin the cables 1322A.... 1322H. In this way, the electrical

properties of cables 1322A..., 1322H are not degraded when cable bundle 160 is

allached to shell 1200.

[0142] The attachment mechanism includes a multipart ferrule attached at an end of

cable bundle 160. In the cxample illustrated in Figs. 13A and 13B, the multipart ferrule

includes twoparts, ferrule parts 1310A and 1310B. Though,it should be appreciated

that a multipart ferrule may have more than two parts.

[0143] Each of the ferrule parts 1310A and 1310B maybe inserted under jacket 1330

of cable bundle 160. In this cxample, cach of the ferrule parts 1310A and 1310B is

inserted under braid 1320. A portion of braid 1320 extending beyond jacket 1330 may

be folded back on top of jacket 1330. The portion of cable bundle 160 containing ferrule

1310 may be positioned between shell portions 1210A and 1210B in regions 1272 and

1274. When shell portions 1210A and 1210B are secured together, cable bundle 160 will

be secured between shell portions 1210A and 1210B.

[0144] To increase the force asserted by shell portions 1210A and 1210B against

cable bundle 160, projections may be includedin shell portions 1210A. FIG. 13B

illustrates projections 1340A, 1340B and 1340C. In the illustrated embodiment in

projections 1340A and 1340B are semicircular ribs lining an interior surface of shell

portion 1210A in region 1272. The semicircular ribs extend in a direction perpendicular

to the elongated axis of cable bundle 160. Similarly, projection 1340C may be formed as

a semicircular rib in lower shell portion 1210B.

[0145] Whenshell portions 1210A and 1210B are secured together, braid 1320 and

jacket 1330 will be pinched between ferrule 1310 and projections 1340A, 1340B, and

1340C. Thoughferrule 1310 is in multiple pieces, the pieces collectively define a closed
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path encircling cables 1322A..., 1322H. As aresult, even thoughshell portions 1210A

and 1210B press against ferrule halves 1310A and 1310B, the cores within cables

1322A..., 1322H are not appreciably compressed. As a result, a strong mechanical

allachment is formed withoutaltcring the electrical propertics of cables 1322A...,

1322H.

[0146] Additionally, because projections 1340A, 1340B, and 1340C directly contact

braid 1320, a good electrical connection is formed between braid 1320 and shell 1210.

[0147] Such strong electrical and mechanical connections may be formed using

simple assembly techniques. The multiple piece nature of ferrule 1310 allowsthe ferrule

to be attached to cable bundle 160 after wafer subassemblies 1100A and 1100B have

been attached to the cables within cable bundle 160. For example,as illustrated in FIG.

13A, the end of cable bundle 160 may be prepared for a plug 150 to be attached by

stripping portions of jacket 1330 to expose lengths of cables 1310 (FIG. 12B). Each of

the cables may then be stripped to reveal wircs, such as 970A and 970B (FIG. 9). These

wires may then be brazed or otherwise attached tails extending from a wafer. The wafers

may then be attached to form wafer subassemblics. With the wafer subassemblics

attached to the ends of cables 1322A..., 1322H, jacket 1330 and braid 1320 may be

trimmed to appropriate lengths to fit within regions 1272 and 1274. Once the clements

of cable bundle 160 are cut to the appropriate length, ferrule halves 1310A and 1310B

may be inserted in cable bundle 160.

[0148] With plug 150 attached to cable bundle 160, plug 150 may be inserted into

receptacle assembly 110. In this way, clectrical connections may be formed between

signal wires within cable bundle 160 and conductive traces within a printed circuit board,

such as printed circuit board 120 to which receptacle assembly 110 is attached. To

secure plug 150 in place, screw 150 may be engaged.

[0149] FIG. 15 shows in cross section plug 150 secured to receptacle assembly 110

via screw 152. In the configuration illustrated, screw 152 had been pressed into hole 116

(FIG. 1). Thread 1510 at a distal end of screw 152 has slid past compliant member 422

such that compliant member 422 engages thread 1510. In this state, screw 152 is

prevented by the locking action of compliant member 422 against thread 1510 from
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being pulled out of hole 116. However, screw 152 may be removed by rotating screw

152 such that thread 1510 slides along compliant member 422.

[0150] Having thus described several aspects of at least one embodimentof this

invention, il is to be appreciated various altcralions, modifications, and improvements

will readily occur to those skilled in theart.

[0151] For example, the techniques described herein need not all be used together.

These techniques may be used in any suitable combination to provide desired connector

performance.

[0152] As another example of possible variations, although inventive aspects are

shownanddescribed with reference to cable connectors, some or all of these techniques

may be applied to connectors of other types, such as backplane connectors.

[0153] Also, though embodiments of connectors assembled from wafers are

described above, in other embodiments connectors may be assembled from wafers

without first forming wafcrs. As onc cxample connectors may be assembled by inserting

multiple columns of conductive members into a housing.

[0154] TIn the embodiments illustrated, some conductive clements are designated as

forming differential pairs of conductors and some conductive elements are designated as

ground conductors. These designations refer to the intended usc of the conductive

elements in an interconnection system as they would be understood by oneof skill in the

art. For example, though other uses of the conductive elements may be possible,

differential pairs may be identified based on preferential coupling between the

conductive clements that make up the pair. Electrical characteristics of the pair, such as

its impedance, that make it suitable for carrying a differential signal may provide an

alternative or additional method of identifying a differential pair. For example, a pair of

signal conductors may have a differential mode impedance of between 75 Ohms and 100

Ohms. As a specific example, a signal pair may have an impedance of 85 Ohms +/- 10%

or 100 Ohms+/- 10%. A ground conductor may have a higher inductance than a signal

conductor, which may lead to an impedance outside this range. As yet another example,

a connector in which a column containing pairs of high speed signal conductors and

adjacent ground conductors was described. It is not a requirement that every signal

conductorin a column bepart of a pair or that every signal conductor be a high speed
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signal conductor. In some embodiments, columns may contain lower speed signal

conductors intermixed with high speed signal conductors.

[0155] As another example, certain features of connectors were describedrelative to

a “front” face. The front face of a connector may be regardedas surfaces of the

connector facing in the direction from which a mating connectoris inserted. However,it

should be recognized that terms such as “front” and “rear” are intended to differentiate

surfaces from one another and may have different meanings in electronic assemblies in

different forms. Likewisc, terms such as “upper” and “lower” are intended to

differentiate features based on their position relative to a printed circuit board or to

portions of a connector adapted for attachmentto a printed circuit board. Such terms as

“upper” and “lower” do not imply an absolute orientation relative to an inertial reference

system or other fixed frame of reference.

[0156] As a further example, hole 116, which receives a fastening member attached

to plug 150, is shown to be formed as part of front housing portion 114 of the receptacle

assembly. Such a hole may be incorporated into the receptacle assembly in any suitable

way, including being formed in a pancl incorporating the receptacle assembly.

[0157] In accordance with the foregoing, some novel aspects of the present

application arc summarized below.

[0158] According to an aspect of the present application, there is provided a

receptacle adapted for mounting to a printed circuit board, the receptacle comprising: a

housing, the housing comprising a first portion with a first cavity and a secondportion

with a sccond cavity, the first cavity being bounded by a first surface and an opposing

second surface, and the second cavity being bounded by a third surface and an opposing

fourth surface; a first plurality of conductive elements, a second plurality of conductive

elements, a third plurality of conductive elements, and a fourth plurality of conductive

elements, each conductive elementof the first, second, third and fourth pluralities of

conductive elements comprising a tail adapted for attachment to a printed circuit board, a

mating contact portion and an intermediate portion coupling the tail to the mating contact

portion, wherein: the mating contact portions of the first plurality of conductive elements

are disposed along the first surface of the first cavity; the mating contact portions of the

secondplurality of conductive elements are disposed along the second surface of the first
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cavity; the mating contact portions of the third plurality of conductive elements are

disposed along the third surface of the second cavity; the mating contact portions of the

fourth plurality of conductive elements are disposed along the fourth surface of the

secondcavity; and the first portion cxtends, in a direction perpendicular to the first

surface, beyond the second portion.

[0159] In some embodiments, the first surface, the second surface, the third surface

and the fourth surface are parallel.

[0160] In some embodiments, the housing has a lower surface; and thetails of the

first, second, third and fourth pluralities of conductive elements extend through the lower

surface.

[0161] In some embodiments, the housing further comprises a projection extending

from the lower surfacc.

[0162] In some embodiments, the housing is insulative; and the receptacle is in a

combination with a conductive cage, the conductive cage comprising a rectangular

opening, wherein the first portion is closer to the rectangular opening than the second

portion.

[0163] In some embodiments, the cage comprises a body portion and a front portion,

the end portion comprising a radio frequency scal.

[0164] In some embodiments, the first cavity comprises a first port and the second

cavity comprises a secondport.

[0165] In some embodiments, the receptacle is in combination with a plug and a

printed circuit board, the receptacle being mounted to the printed circuit board and the

plug comprising: a first member havinga first side and a second, opposing, side; a

second member having a third side and a fourth, opposing, side; a fifth plurality of

conductive elements, an sixth plurality of conductive elements, a seventh plurality of

conductive elements, a eighth plurality of conductive elements, each conductive element

of the fifth, sixth, seventh and eighth plurality of conductive elements comprisingatail

adapted for attachment to a cable, a mating contact portion and an intermediate portion

coupling the tail to the mating contact portion, wherein: the mating contact portions of

the fifth plurality of conductive elements are disposed on the first side of the first

member; the mating contact portions of the sixth plurality of conductive elements are
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disposed on the secondside; the mating contact portions of the seventh plurality of

conductive elements are disposed on the third side; the mating contact portions of the

eighth plurality of conductive elements are disposed along the fourth side; the first

membcris insertedin the first cavity; the second memberis inserted in the second cavity;

the second memberextends, in a direction perpendicularto the first surface, beyond the

first member.

[0166] According to an aspect of the present application, there is provided a plug

adapted for engaging a receptacle, the plug comprising: a first sub-assembly comprising:

a first insulative housing;a first plurality of conductive elements held bythefirst

insulative housing, each of the firstplurality of conductive elements comprising a mating

contact portion; a second sub-assembly comprising: a second insulative housing; a

second plurality of conductive clements held by the second insulative housing, cach of

the second plurality of conductive elements comprising a mating contact portion; and a

shell having a mating end adapted to engage the receptacle, wherein the first sub-

assemblyis attached to the shell at a first distance from the mating end and the second

sub-assembly is attached to the shell at a second distance, greater than the first distance,

from the mating end.

[0167] In some embodiments, the shell comprisesa first shell segment and a second

shell segment arranged to provide an L-shaped profile; and the first sub-assembly is

mounted in the first segment and the second sub-assembly is mounted in the second

segment.

[0168] In some embodiments, the mating contact portions of the first plurality of

conductive elements are disposed in a first plane; and the mating contact portions of the

second plurality of conductive elements are disposed in a secondplane, the second plane

being parallel to the first plane.

[0169] In some embodiments, the mating contact portion of each of the first plurality

of conductive elements comprises a conductive pad exposed in a surface of the first

insulative housing; and the mating contact portion of each of the second plurality of

conductive elements comprises a conductive pad exposed in a surface of the second

insulative housing.

37

LUXSHARE EXHIBIT 1003

Page 48 of 1097



LUXSHARE EXHIBIT 1003 
Page 49 of 1097

Attorney Docket No, AO863.70051US04
Date ofDeposit: March 9, 2016

[0170] In some embodiments, the plug is in combination with a receptacle, wherein:

the receptacle comprises a housing with a first housing portion and a second housing

portion arranged to provide an L-shapedprofile, the receptacle comprising a first port

adaptedto reccive the first wafcr and a sccondport adaptedto receive the second waflcr,

the first port being formed in the first housing portion and the second port being formed

in the second housing portion.

[0171] According to an aspect of the present application, there is provided a

receptacle, the receptacle comprising: a housing comprising: a lower surface adapted for

attachment to a printed circuit board; a first port and a secondport in a mating face , the

first port being offset from the secondport in a direction parallel to the lower surface; a

first plurality of conductive elements and a second plurality of conductive elements held

within the housing, cach conductive clement of the first and sccond pluralitics

comprising a mating contact portion, the mating contact portions of the first plurality of

conductive clements being disposed in a first lincar array within the first port and the

mating contact portions of the second plurality of conductive elements being disposed in

a second linear array within the second port.

[0172] In some embodiments, the first port comprisesa first cavity; the second port

comprises a second cavity; the mating conLact portion of cach of the first plurality of

conductive elements comprises a compliant beam extending into the first cavity; and the

mating contact portion of each of the second plurality of conductive elements comprises

a compliant beam extending into the second cavity.

[0173] In some embodiments, the first port and the second port are positioned within

the housing such that the first cavity and second cavity open in a forward face of the

receptacle housing, the forward face having an irregular contour.

[0174] In some embodiments, the receptacle is in combination with a plug, the plug

comprising a forward face, the forward face of the plug comprising a contour conforming

to the irregular contour of the forward face of the receptacle in one orientation of the

plug, whereby the plug is adapted for mating with the receptacle in a single orientation.

[0175] According to an aspect of the present application, there is provided a plug

adapted for engaging a receptacle having a plurality of ports, the plug comprising: a shell

having a mating end and a cable attachmentend;a first planar insulative member and a
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second planar insulative member, the second planar insulative memberbeing offset

relative to the second planar insulative member from the mating end;a first plurality of

conductive elements, each of the first plurality of conductive elements comprisingatail

disposedadjacentthe cable attachment end and a mating contact portion disposedin a

first array though a surface of the first planar insulative member; a second plurality of

conductive elements, each of the second plurality of conductive elements comprising a

tail disposed adjacent the cable attachment end and a mating contact portion disposed in

a second array in a sccond plane adjacent the mating end.

[0176] In some embodiments, the first planar insulative member and the second

planar insulative memberare exposedthrough an opening ofthe shell.

[0177] In some embodiments, the surface of the first planar insulative memberis a

first surface of the first planar insulative memberand the first planar insulative member

comprises a second surface; the surface of the second planar insulative memberisafirst

surface of the second planar insulative memberand the second planar insulative member

comprises a second surface; the plug further comprises: a third plurality of conductive

clements and a fourth plurality of conductive clements, cach of the third plurality of

conductive elements comprising a tail disposed adjacent the cable attachment end and a

malting contact portion disposed in a third array though the second surface of the first

planar insulative member, each of the fourth plurality of conductive elements comprising

a tail end disposed adjacent the cable attachment end and a mating contact portion

disposedin a fourth array though the second surface of the second planar insulative

member.

[0178] According to an aspect of the present application, there is provided a

connector comprising: a shell; and at least one sub-assembly held within the shell, each

of the at least one sub-assemblies comprising:a first housing having a first outer surface

and a first inner surface; a first plurality of conductive elements held by the first housing,

each of the conductive elements of the first plurality comprising a mating contact portion

adjacenta first end of the conductive element andatail adjacent a second endof the

conductive element; a second housing having a second outer surface and a second inner

surface; a second plurality of conductive elements held by the second housing, each of

the conductive elements of the second plurality comprising a mating contact portion
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adjacenta first end of the conductive element andatail adjacent a second endof the

conductive element; and a lossy member disposed between the first housing and the

second housing, the planar member comprising an electrically lossy material; wherein

the first housing and the second housing are held within the shell with the first inner

surface facing the second innersurface.

[0179] In some embodiments, mating contact portions of the conductive elements of

the first plurality of conductive elements are exposed in thefirst outer surface; and

mating contact portions of the conductive clements of the second plurality of conductive

elements are exposed in the second outer surface.

[0180] In some embodiments, for each conductive elementof a first subset of the

first plurality of conductive elements, a portion of the conductive element is exposed

through the first inner surface; and for cach conductive clement of a second subsct of the

second plurality of conductive elements, a portion of the conductive element is exposed

through the sccond inner surfacc.

[0181] In some embodiments, the lossy member comprises a first surface and a

second surface, the first surface being positioned adjacentthe first inner surface and the

second surface being positioned adjacent the second inner surface; the first surface of the

lossy member comprisesa first plurality of projections, cach projection of the first

plurality of projections being coupled to a conductive element ofthe first subset; and the

second surface of the lossy member comprises a secondplurality of projections, each

projection of the second plurality of projections being coupled to a conductive element of

the sccond subsct.

[0182] In some embodiments, the first plurality of conductive elements comprises

conductive elements disposed in a plurality of pairs of conductive elements; and thefirst

subsetof the first plurality of conductive elements comprises conductive elements each

of which is disposed adjacenta pair of the plurality of pairs.

[0183] In some embodiments, conductive elements disposed in the plurality of pairs

have a first width; and conductive elements within the first subset of the plurality of

conductive elements have a width greater than the first width.

[0184] In some embodiments, the plurality of pairs is a first plurality of pairs; the

second plurality of conductive elements comprises conductive elements disposed in a
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second plurality of pairs of conductive elements; and the second subset of the second

plurality of conductive elements comprises conductive elements each of which is

disposed adjacenta pair of the second plurality of pairs.

[0185] In some embodiments, conductive clements disposedin the secondplurality

of pairs have the first width; and conductive elements within the second subset of the

plurality of conductive elements are wider than the first width.

[0186] In some embodiments, the connector further comprises: a fastening

mechanism holding the first housing to the second housing.

[0187] In some embodiments, the fastening mechanism comprises a post on thefirst

housing sized to engage an opening within the secondhousing.

[0188] In some embodiments, the shell comprises a mating end; and theat least one

sub-assembly comprisesa first sub-assembly and a sccond assembly, the first sub-

assembly and the second sub-assembly being positioned in parallel planes with the first

sub-assembly closer to the mating cnd than the sccond sub-assembly.

[0189] In some embodiments, the connector further comprises: a first conductive

segment interconnecting a plurality of conductive clements in the first subset; and a

second conductive segment interconnecting a plurality of conductive elements in the

second subsct.

[0190] In some embodiments, the first conductive segment is embedded within the

first housing adjacent mating contact portions of the conductive elements ofthe first

plurality of conductive elements; and the second conductive segment is embedded within

the sccond housing adjacent mating contact portions of the conductive clements of the

secondplurality of conductive elements.

[0191] According to an aspect of the present application, there is provided a

connector configured as a plug adapted for engaging a receptacle, the plug comprising: a

shell; and a plurality of sub-assemblies held within the shell, each of the plurality of sub-

assemblies comprising:a first insulative housing havinga first outer surface andafirst

inner surface, the first insulative housing having a plurality of first openings therein; a

first plurality of conductive elements held by the first insulative housing, each

conductive element of a first subset of the first plurality of conductive elements having a

portion positioned in a respective first opening; a second housing having a second outer
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surface and a second inner surface, the second insulative housing having a plurality of

second openings therein; a second plurality of conductive elements held by the second

insulative housing, each conductive element of a second subset of the second plurality of

conductive clements having a portion posilioncdin a respective second opening; and a

lossy memberdisposed between the first housing and the second housing, the lossy

member being comprised of an electrically lossy material, and the lossy member

comprising: a first plurality of projections, each of the first plurality of projections

extending into a respective first opening and being electrically coupled within the first

opening to a respective conductive elementof the first subset; and a second plurality of

projections, each of the secondplurality of projections extending into a respective second

opening and being electrically coupled within the second opening to a respective

conductive clementof the second subsct.

[0192] In some embodiments, the lossy member comprises a unitary planar member.

[0193] In some embodiments, the plug further comprises: a first conductive segment

interconnecting a plurality of conductive elements in the first subset, the first conductive

segment being embeddedin the first housing; and a second conductive segment

interconnecting a plurality of conductive elements in the second subset, the second

conductive segment being embeddedin the second housing.

[0194] According to an aspect of the present application, there is provided a method

of manufacturing a plug, the method comprising: attaching each ofa first plurality of

conductors of a cable to a respective cable attachment end of a conductive element held

in a first insulative housing; attaching cach of a second plurality of conductors of a cable

to a respective cable attachment end of a conductive element held in a secondinsulative

housing; placing a lossy member between the first housing and the second housing;

securing the first housing to the second housing to form a sub-assembly; and inserting

the sub-assembly into a shell.

[0195] In some embodiments, the method further comprises: molding the first

insulative housing overa first lead frame, the first lead frame being comprisedof the first

plurality of conductive elements; wherein: the first lead frame comprisesa first

conductive segment interconnecting a first subset of the first plurality of conductive
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elements; and the molding the first insulative housing comprises encasing thefirst

conductive segment within the first insulative housing.

[0196] In some embodiments, the method further comprises: molding the second

insulative housing over a sccond Icad frame, the secondIcad frame being comprised of

the second plurality of conductive elements, wherein: the second lead frame comprises a

second conductive segment interconnecting a second subset of the second plurality of

conductive elements; and the molding the secondinsulative housing comprises encasing

the sccond conductive segment within the second insulative housing.

[0197] According to an aspect of the present application, there is provided a plug

adapted for engaging a receptacle, the plug comprising: a shell having an opening

therein; and a plurality of sub-assemblies held within the shell, each of the plurality of

sub-assemblics comprising: an insulative housing; a plurality of conductive clements

held by the housing, each conductive element of the plurality of conductive elements

comprising an exposed mating contact portion adjacent a first end of the conductive

element; and a conductive segment interconnecting first ends ofa first subset of

conductive clements of the plurality of conductive clements, the first conductive segment

being embedded within the insulative housing adjacent mating contact portions of the

conductive clements of the first plurality of conductive elements.

[0198] In some embodiments, the plurality of conductive elements is comprised of a

second subset of conductive elements, the conductive elements in the second sub-set

being disposed in a plurality of pairs with a conductive elementin the first subset being

between adjacent pairs of the plurality of pairs.

[0199] In some embodiments, the conductive elements in the second subset are of

equal width and at least one of the conductive elements in the first subset is wider than

conductive elements in the second subset.

[0200] In some embodiments, the second subset consists of a first pair and a second

pair and a conductive element of the first subset of conductive elements disposed

between the first pair and the second pair is wider than the conductive elements of the

second subset.

[0201] In some embodiments, the plurality of conductive elements are disposed in a

column, with a conductive element ofthe first subset disposed on each end of the
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column being narrowerthan the conductive element between the first pair and the second

pair.

[0202] According to an aspect of the present application, there is provided a plug, in

combination with a cable bundle, wherein: the shell comprises a first portion anda

second portion; the cable comprises an interior portion, an outer jacket and a conductive

braid between the interior and the outer jacket; the combination comprises a ferrule

between the braid and the interior portion adjacent an end of the cable; and thefirst

portion andthe second portion of the shell are held together such that the outer jacketis

secured between the shell and the ferrule.

[0203] In some embodiments, a portion of the braid extends beyondthe outer jacket

at the end of the cable and folds over the outer jacket such that the portion of the braid is

secured between the shell and the ferrule.

[0204] In some embodiments, the shell is comprised of a conductive material and the

shell is clectrically connected to the braid.

[0205] In some embodiments, the shell comprises a plurality of projections, each of

the projections deforming the braid and outer jackct.

[0206] In some embodiments, the plurality of projections are offset with respect to

cach other along an axis of the cable.

[0207] In some embodiments, the ferrule comprises twopieces.

[0208] According to an aspect of the present application, there is provided a plug

adapted for engaging a receptacle, the plug comprising: a shell; and at least one sub-

assembly held within the shell, cach of the at Icast onc sub-assemblics comprising: a first

housing;a first plurality of conductive elements held by the first housing, each of the

conductive elements of the first plurality comprising a mating contact portion adjacent a

first end of the conductive element and a cable attachment portion adjacent a second end

of the conductive element; a second housing; a second plurality of conductive elements

held by the second housing, each of the conductive elements of the second plurality

comprising a mating contact portion adjacenta first end of the conductive element and a

cable attachment portion adjacent a second end of the conductive element; a first

conductive segment interconnecting a plurality of conductive elements of the first

plurality of conductive elements, the first conductive segment is embedded within the

AA

LUXSHARE EXHIBIT 1003

Page 55 of 1097



LUXSHARE EXHIBIT 1003 
Page 56 of 1097

Attorney Docket No, AO863.70051US04
Date ofDeposit: March 9, 2016

first housing adjacent mating contact portions of the conductive elements of the first

plurality of conductive elements; and a second conductive segment interconnecting a

plurality of conductive elements of the second plurality of conductive elements, the

second conductive scgmentis embedded within the second housing adjacent mating

contact portions of the conductive elements of the second plurality of conductive

elements.

[0209] In some embodiments, the first housing hasa first outer surface andafirst

inner surface; mating contact portions of conductive elements of the first plurality of

conductive elements are exposed in the first outer surface; the second housing has a

secondouter surface and a secondinner surface; malting contact portions of conductive

elements of the secondplurality of conductive elements are exposed in the second outer

surface; and the first housing and the sccond housing are held within the shell with the

first inner surface facing the second innersurface.

[0210] In some embodiments, the plug further comprises a lossy member between

the first housing and the second housing.

[0211] In some embodiments, the sub-assembly comprises a forward mating edge;

the first conductive segment is embeddedin the first housing along the forward mating

edge; the sccond conductive segment is embedded in the second housing along the

forward mating edge.

[0212] According to an aspect of the present application, there is provided a plug,in

combination with a cable bundle, wherein: the shell comprises a first portion and a

second portion; the cable comprises an interior portion, an outcr jacket and a conductive

braid between the interior portion and the outer jacket, and a plurality of conductors,

each of the conductors being attached to a cable attachment portion of a conductive

element of the first plurality of conductive elements or the second plurality of conductive

elements; the combination comprises a ferrule between the braid and the interior portion

adjacent an end of the cable bundle; and the first portion and the second portion of the

shell are held together, whereby the outer jacket is secured in the shell by a force

between the shell and the ferrule.

[0213] In some embodiments, the shell comprises a plurality of projections adjacent

the end of the cable, each of the projections deforming the braid and outerjacket.
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[0214] In some embodiments, the ferrule comprises a plurality of segments that form

a tubular ferrule.

[0215] According to an aspect of the present application, there is provided a sub-

asscmbly adapted [or usc in a plug, the sub-assembly comprising: a housing having a

first outer surface and a second outersurface; a first plurality of conductive elements

held by the housing, cach of the conductive elements of the first plurality comprising a

mating contact portion adjacenta first end of the conductive element and a cable

attachment portion adjacent a second end of the conductive clement, the mating contact

portion being exposedin the first outer surface; a second plurality of conductive

elements held by the housing, each of the conductive elements of the secondplurality

comprising a mating contact portion adjacenta first end of the conductive element and a

cable attachment portion adjacent a second end of the conductive clement, the mating

contact portion being exposed in the second outer surface; a first conductive segment

interconnecting the first ends of a plurality of conductive clements of the first plurality of

conductive elements, the first conductive segment being embedded within the first

housing; and a sccond conductive segment interconnecting the first ends of a plurality of

conductive elements of the second plurality of conductive elements, the second

conductive segment being embedded within the second housing.

[0216] In some embodiments, the first plurality of conductive elements is disposed in

a repeating pattern of a conductive element interconnected with the first conductive

segment and a pair of conductive elements separate from the first conductive segment;

and the second plurality of conductive clements is disposed in a repeating pattern of a

conductive element interconnected with the second conductive segmentand a pair of

conductive elements separate from the second conductive segment.

[0217] Accordingly, the invention should be limited only by the attached claims.

Whatis claimedis:
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CLAIMS

1. A receptacle adapted for mounting to a printed circuit board, comprising:

a housing having a cavity boundedbya first surface and an opposing second

surface;

a first lead assembly including a first plurality of conductive elements disposed in

a first housing member;

a second lead assembly including a sccond plurality of conductive clements

disposed in a second housing member, each conductive element of the first and second

pluralities of conductive elements comprising a contact tail adapted for attachment to the

printed circuit board, a mating contact portion and an intermediate portion coupling the

contact tail to the mating contact portion, wherein the mating contact portions of the first

plurality of conductive elements are disposed along the first surface of the cavity and the

mating contact portions of the second plurality of conductive elements are disposed

along the second surface of the cavity; and

an insert disposed between the first and second lead assemblies.

2. The receptacle as defined in claim 1, wherein the insert includes an electrically

lossy material.

3. The receptacle as defined in claim 1, wherein the insert contacts selected ones of

the conductive elements.

4, The receptacle as defined in claim 1, wherein the insert includes projections

towards selected ones of the conductive elements.

5. The receptacle as defined in claim 4, wherein at least one of the first and second

housing members includes one or moreslots for receiving the projectionsofthe insert.

6. The receptacle as defined in claim 1, wherein the contact tails and the mating

contact portions are disposed at right angles.
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7. The receptacle as defined in claim 1, wherein the first plurality of conductive

elements and the second plurality of conductive elements form rows of contacts on the

first and second surfaces, respectively, of the cavity.

8. The receptacle as defined in claim 1, wherein the first and second surfaces of the

cavity include slots configured to receive the conductive elements of the first plurality of

conductive elements and the second plurality of conductive elements, respectively.

9. The receptacle as defined in claim 1, wherein the first and second surfaces of the

cavily are parallel.

10. The receptacle as defined in claim 1, wherein the first plurality of conductive

elements is moldedin the first housing member, and the second plurality of conductive

clements is molded in the second housing member.

11. The receptacle as defined in claim 1, wherein the housing, the first housing

memberand the second housing member are made of an insulative material.

12. The receptacle as defined in claim 1, wherein the housing includesat least one

projection from a lower surface thereof.

13. The receptacle as defined in claim 1, further comprising a shel] adapted for

attachment of the housingto the printed circuit board.

14. The receptacle as defined in claim 1, wherein the housing further comprisesa

second cavity bounded by a third surface and an opposing fourth surface, further

comprising a third lead assembly including a third plurality of conductive elements

disposed in a third housing memberand a fourth lead assembly including a fourth

plurality of conductive elements disposed in a fourth housing member, each conductive

element of the third and fourth pluralities of conductive elements comprising a contact

tail adapted for attachment to the printed circuit board, a mating contact portion and an
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intermediate portion coupling the contact tail to the mating contact portion, wherein the

mating contact portions of the third plurality of conductive elements are disposed along

the third surface of the second cavity and the mating contact portions of the fourth

plurality of conductive clements are disposed along the fourth surface of the sccond

cavity.

15. The receptacle of claim 1, wherein:

for cach conductive clementofa first subset of the first plurality of conductive

elements, a portion of the conductive elementis exposed throughthefirst housing

member, and

for each conductive element of a second subset of the second plurality of

conductive clements, a portion of the conductive clement is exposed through the second

housing member.

16. The receptacle of claim 15, wherein:

a first surface of the insert comprisesa first plurality of projections, cach

projection ofthe first plurality of projections being coupled to a conductive element of

the first subset; and

a second surface of the insert comprises a secondplurality of projections, each

projection of the second plurality of projections being coupled to a conductive element of

the second subset.

17. The receptacle of claim 16, wherein:

the first plurality of conductive elements comprises conductive elements disposed

in a plurality of pairs of conductive elements; and

the first subset of the first plurality of conductive elements comprises conductive

elements each of which is disposed adjacenta pair of the plurality of pairs.

18. The receptacle of claim 1, wherein the insert includes a conductive material.

19. The receptacle of claim 1, wherein the insert is at least partially conductive.
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20. The receptacle as defined in claim 1, wherein:

the insert includesan electrically lossy material; and

the electrically lossy matcrial is electrically coupled to selected ones ofthe first

plurality of conductive elements and the secondplurality of conductive elements.

21. The receptacle as defined in claim 20, wherein:

the first plurality of conductive clements are positioned in a first row, the first

row comprising pairs of the first plurality of conductive elements separated by single

conductive elements ofthe first plurality of conductive elements;

the second plurality of conductive elements are positioned in a second row,the

second row comprising pairs of the second plurality of conductive clements scparated by

single conductive elements of the second plurality of conductive elements; and

the electrically lossy matcrial is sclectively electrically coupled to the single

conductive elements of the first plurality of conductive elements and second plurality of

conductive clements.

22. The receptacle as defined in claim 21, wherein:

the insert includes projections towards the selected ones of the conductive

elements.
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ABSTRACT

A cable connector with improved performance and ease of use. The connector

has staggered ports to reduce crosstalk and to prevent incorrect insertion of a plug into a

receptacle. The plug may be constructed with subassemblics, cach of which has a lossy

central portion. Conductive members embedded within an insulative housing of the

subassemblies may beused to electrically connect ground conductors within the

subassemblies. Further, the connector may have a quick connect locking screw that can

be engaged by pressing on the screw, but requires rotation of the screw Lo remove.

Additionally, a ferrule may be used in making a mechanical connection between a cable

bundle anda plug and making an electrical connection between a braid of the cable

bundle and a conductive shell of the plug. The ferrule may be in multiple pieces for easy

attachment while precluding deformation of the cable, which disrupts clectrical

performance.
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PS340.334Nguyen08-23-1994
PTStason09-13-1994
PSa56619|Belopolskyetal.T0995
PTsso392|Motte0-24-1995
Psa99.935|Powe0819-1996
PTsss893|totnson09-03-1996
Psseztg7|vga0-08-1996
PT5597328|Mouissie28-1997
PTso5702|anningetal07-29-1997
PTss9789|tw09-23-1997
Pt5.796,323,|chikobaeta08181998
Ptss3ngor|Bereta03-1998
PT9299|Paagman07-20-1999
PTsosso9P|Kroger09-1999
PT5982.253|Perineal09-1999
PToorpei6Tvagita02-01-2000
PTtsar|MeNamara28-2000
PTotesgooPt002-2001
PT7203|Asat6-2001
PTotragaeTIchibatat6-2001
Pozzi17-2001
PT.299.483BLCohemetal10-09-2001
Po328601Bdipeta2001
PT37.962tine019-2002
PT350.134BLFoggeta02-26-2002
PT36471BtBerger.04-02-2002
Po375sio2Asa04-23-2002
PT379.188BLCohen04-30-2002
Po398se8|Bickford06-04-2002
PTs09.543BL|Astbury,etal.06-25-2002
Pfssz01r7BtVanDoorn19-2002
P|503.103BLCoenen0-07-2003
PTsore2Coenen42003

DATE CONSIDERED:

  
* EXAMINER:Initial if reference considered, whetheror notcitation is in conformance with MPEP 609; Drawline through citation if not in conformance and not considered.
Include copyofthis form with next communication to Applicant.

*a copyof this reference is not provided as it was previouslycited by or submitted to the office in a prior application, Serial No. 13/683,295, filed November 21, 2012,andrelied
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications).
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INFORMATION DISCLOSURE

STATEMENTBY APPLICANT FIRST NAMED INVENTOR: Donald W. Milbrand,Jr.

GROUP ART UNIT: 2833 EXAMINER: Not Yet Assigned

Posiz360_BLCohen01-2003
PT530.790BLMeNamaraetal08-11-2003
PTsx7.087|2 MeNamara otal.
PdssoBLCoenen04-29-2003
PTs5.397@2Cohen5-20-2003
Posie2Brenmametal.06-17-2003
PTsg2.244BDFoggeta06-24-2003
Pd6595802|Watanabeetal,07-22-2003
|||6.602.095

Postet64BL iamgeta09-09-2003
PT652.318BLWiningsetal.|25-2003
Pd655.966|2|RRothermetetal.|12-02-2003
PT6.709.204BLCoenen08-23-2004
Pt73.672Stickney03-30-2004
PT 6.743.057
PT775659BIStokowetal0817-2004
P| 6.786.771
||sitoBLStokowetal09-2004
Pos304g92Aoyama14-2004
PTs72.085BLCohen08-29-2005
PT6.979.2262eset227-2005
PT07942Console05-16-2006
Ptrosso2rion,etal.06-06-2006
PTo7s.cog62Coenen01-2006
Po094.1022Cohen08-22-2006
Potos.ss6LBCoenen09-19-2006
PTt3421BICohen16-2007
PY 7.285.018
PT7.335.0632Cohen02-26-2008
Poti2aitus05-13-2008
PTg9383LBCohen024-2009
Posao7g12Kennyeral06-02-2009
PTssig902Kirketa09-01-2009
eeesee
Po722.401
PT73tsazz

DATE CONSIDERED:
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Ptt53.7312Cohemetal07-13-2010
Pt77.233Bats08-10-2010
PT794.2402Cohen09-14-2010
Pt874.8732Dota025-2011
PTse73712KennerS20
pT7.906.730 2
PT9so42Cartieretal08-29-2011
PT8.083.5532Manteretal227-2011
P| 8,182,289
PT82isg6s2Cartieretal07-10-2012
PT8.272.8772Stokoe09-25-2012
Poangst2aitus012-2013
PT8.382.524|B2|Khitchenkoetal,02-26-2013
P|8.657.627 MeNamara et al
PT8.715.0032Bucket05-06-2014
PTtors2Atkinsometal00-2014

Ow
NINPNYTt
No

WIWilWwe MPS[TNJepe
No

reee Eee
PT8.926.3772 Kirketa06-2015
PT89ag312Stomeretal0203-2015
||8.998.6422Mamteretals|04-07-2015

PTogg2Pantauga2015
PT9.022.8062Cartier.etal05-05-2015

i)

ow bo

PT9028.201 dB
PTtzto092Atkinsometal09-01-2015
PTi9zt9.33s2Atkinsometal,12-22-2015
Pd9225.852|Cartieretal12-29-2015
P| 2001-01042632
P|| 2002-0042223
||2002-0080464PALosti0t-2002
||2002-0098738AAstburyetal,07-25-2002
|||2002-0111068
||2002-0111069
||2004-0020674|AL|McFaddenetal|02-05-2004
P| 2004-0115968
|||2004-0121652

PT2004-0196112PAL|Welbonetal10-07-2004
DATE CONSIDERED:

NO[hyPh
1)
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Include copyofthis form with next communication to Applicant.

*a copyof this reference is not provided as it was previouslycited by or submitted to the office in a prior application, Serial No. 13/683,295, filed November 21, 2012,andrelied
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||2004-0259419
||2005-0070160_TALCoenen08-31-2005
P| 2005-0133248
P| 2005-0176835
|||2005-01283974
P|2005-0287869PAL|Kennyeral12-29-2005
||_| 2006-0068640
|||2007-0004282
||2007-0021001PALaurxetal0-25-2007

PT2007-0037419ALSparrowhawk0215-2007
||_| 2007-0042639
||2007-0054554_PALDota03-08-2007
||2007-0059961PAL|Cartiereta08-15-2007
P| 2007-0218765
||2008-01 94146
||2008-02465ssPALKirketal10-09-2008
P| 2008-0248658
||_| 2008-0248659
||2008-0248660ALirketal10-09-2008
|||2009-001 1641
P| 2009-001 1645
||2009-0117386
||2009-02393905PALCohemetal09-24-2009
||_| 2009-0258516
|||2009-0291593
||2010-0081302_AL|Atkinsometal,04-01-2010
||2010-0273359
|||2010-0294530
||2011-0003509PALGaius06-2011
P| 2011-0104948
||2011-0212649
P| 20110212650
||2011-0230095ALAtkinsometal,09-22-2011
||2011-0230096
P| 2011-0287663
|||2012-0094536

DATE CONSIDERED:
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STATEMENTBY APPLICANT FIRST NAMED INVENTOR: Donald W. Milbrand,Jr.

GROUP ART UNIT: 2833 EXAMINER: Not Yet AssignedPoe]@[a]7

||__| 2012-0156929
||2012-0202363|AL|McNamaraetal——Cd|S—08-09-2012
|||2012-0202386 McNamara etal.
|2012-0214344
PT 2013-0012038
PT2013-0017733_TALKiker——C~dCI
|||2013-0078870
P| 2013-0109232
||2013-0196553,PALGaius08-01-2013
P| 2013-0225006
|||2014-0004724
P|2014-0004726PAL|Cartieretal002-2014
||2014-0004746PAL|Cartieretal0-02-2014
P| 2014-05749
P| 2014-0273557
P| 2014-0273627
P| 2015-0056856
|||2015-0236451
P|2015-0236452_AL|Cartieretal08-20-2015
||2015-0255926PALPamiagua09-10-2015

FOREIGN PATENT DOCUMENTS

|ForeignPatentDocumentPatent Document Date of

Examiner’s we Office/ Kind Nameof Patentee or Applicant of Cited Publication of TranslationInitials * Tce Number in Document Cited Document (Y/N)
Country Code MM-DD-YYYY

poEP 79472 Amphenol Corp. 05-02-2007 [|

pTULEP 2 169 770 Amphenol Corporation 03-31-2010 |
1272347, TATAmpinc, 04-26-1972

Y_
Abstract

07302649 = Framatome Connectors Int 11-14-1995 Only

  
88/05218 o7-14-1988_ |2004/059794a07-15-2004 [|

[wo 2004/059801 07-15-2004 |
2006/039277 Teradyne. Tne. 04-13-2006 [|
2007/005597 Amphenol Corporation 01-11-2007 |

esee 2007/005599 Amphenol Corporation 01-11-2007 [|
WO 2008/124057|Al Amphenol Corporation 10-16-2008P Tp
WO 2010/039188|Al Amphenol Corporation 04-08-2010Pp. Tpx]x

DATE CONSIDERED:
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*a copyof this reference is not provided as it was previouslycited by or submitted to the office in a prior application, Serial No. 13/683,295, filed November 21, 2012,andrelied
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications).
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INFORMATION DISCLOSURE
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Group ART yNn 88 EXAMINER: Not Yet Assigned

OTHER ART — NON PATENT LITERATURE DOCUMENTS

a, . Include nameof the author Gn CAPITAL LETTERS), title of the article (when appropriate). title of the item .Examiner’s Cite wo . . : . Translation

Initials * No (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, (Y/N)
city and/or country where published.

PT|ExtendedEuropeanSearchReportmailedJanuary24,2012forApplicationNo.EP111668208.|
International Search Report and Written Opinion mailed January 26, 2006 for Application No.
PCT/US2005/034605.

International Search Report with Written Opinion mailed October 31, 2007 for Application No.
PCT/US2006/025562.

International Search Report and Written Opinion mailed March 14, 2011 for Application No.
PCT/US2010/056482 (A0863.70049WO00).

International Preliminary Report on Patentability mailed May 24, 2012 for Application No.
PCT/US2010/056482 (A0863.70049WO00).

International Search Report and Written Opinion mailed November 22, 2011 for Application No.
PCT/US2011/026139 (A0863.70055WO00).

International Preliminary Report on Patentability mailed September 7, 2012 for Application No.
PCT/US 201 1/026139 (A0863.70055WO00).

International Search Report and Written Opinion mailed July 28, 2011 for Application No.
PCT/US2011/034747.

International Search Report and Written Opinion mailed September 12, 2012 for Application No.
PCT/US2012/023689 (A0863.70061WO00).

 

  

International Preliminary Report on Patentability mailed August 15, 2013 for Application No.
PCT/US2012/023689 (A0863.70061 WO00).

International Search Report and Written Opinion mailed March 29, 2013 for Application No.
PCT/US2012/060610 (A0863.70066WO00).

International Search Report and Written Opinion mailed May 13, 2015 for Application No.
PCT/US2015/012463 (A0863.70078WO00).

[NO AUTHORLISTED], Carbon Nanotubes For Electromagnetic Interference Shielding.
SBIR/STTR. Award Information. Program Year 2001. Fiscal Year 2001. Materials Research
Institute, LLC. Chuet al. Available at http://sbir.gov/sbirsearch/detail/225895. Last accessed
9/19/13.

BEAMAN,High Performance Mainframe Computer Cables. 1997 Electronic Components and
‘Technology Conference. 1997;911-7.

SHIet al, Improving Signal Integrity In Circuit Boards By Incorporating Absorbing Materials.
2001 Proceedings. 51st Electronic Components and Technology Conference, Orlando FL.
2001:1451-56.

  
[NOTE — No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applicationsstored im (he USPTO’s Image File Wrapper (IFW)system,
are included. Sce 37 CFR § 1.98 and 12870G163. Copicsof all other patent(s), publication(s), unpublished, pending U.S. patentapplications, or other information listed are
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS inan earlier applicationthat complies with 37 CFR § 1.98, and 2) the earlier applicationis
relied upon for an earlierfiling date under 35 U.S.C. § 120.]

EXAMINER: DATE CONSIDERED:
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*a copyof this reference is not provided as it was previouslycited by or submitted to the office in a prior application, Serial No. 13/683,295, filed November 21, 2012,andrelied
upon for an earlier filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications).
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PCT/US2015/012463

PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:

CHEUNG HUGHES, LING PCT
WOLF, GREENFIELD & SACKS, P.C. 600 ATLANTIC

, 7210.9 NOTIFICATION OF TRANSMITTAL OFAVENGE Bosrox VED THE INTERNATIONAL SEARCH REPORT AND
Wolf, Greenfield & Sacks, PC. THE WRITTEN OPINION OF THE INTERNATIONALQML, Ae SEARCHING AUTHORITY, OR THE DECLARATION

MAY { 3 2015 é (PCT Rule 44.1}
fo

Already Docketed.-—||Date of mailing

 

Docketed || dav/monthvear) 13 May 2015 (13.05.2015) if
inte -

Applicant's or agent’s file reference
A0863.70078  FOR FURTHER ACTION See paragraphs | and 4 below
 

International application No. aca filing date/marih/ye

PCT/US2015/012463 month Vee") 45 January 2015 (22.01.2015)
Applicant

AMPHENOL CORPORATION

 
 

    
 The applicant is hereby notified that the international search repost and the wrilten opinion of the International Searching

Authority have been established andare transmitted herewith.
Filing of amendments and statement under Article 19;
The applicantis entitled, if he so wishes, to amendthe claimsofthe international application (see Rule 46):

When? Thetime limitfor filing such amendments is normally two months fromthe date of transmittal of the
international search report.

How? Directly to the International Burcau of WIPO preferably through ePCTor on paperto, 34 chemin des
Colombelles 1211 Geneva 20, Switzerland, Facsimile No.: 141 22 338 82 70

For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004 . 9-011.

2, [| Theapplicant is hercby notified that no intemational search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion ofthe International Searching Authority are transmitted herewith.

3. C] With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicantis notified that:
the protest together with the decision thereonhas been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices. 

[| no decision has been made yet on the protest; the applicant will be notified as soonas a decision is made.
4. Reminders

The applicant may submit commentson an informalbasis on the written opinion of the International Searching Authority to the
International Bureau. The International Burcau will send a copy of such commentsto all designated Offices unless aninternational
preliminary examination report has been oris to be established. Followingthe expiration of 30 months fromthe priority date, these
cammentswill also be madeavailable to the public

Shortly after the expiration of 18 months from thepriority date, the international application will be published by the International
Bureau.If the applicant wishes to avoid or postpone publication, a notice of withdrawalof the international application, or of the
priority claim, must reach the International Bureau before the completion of the technical preparations for international publication
(Rules 90bis.1 and 905is.3).

Within 19 months from thepriority date, but only in respect of some designated Offices, a demand for international preliminary
examination mustbefiled if the applicant wishes to postpone the entry into the national phase until 30 months from the priority date
(in some Offices evenlater), otherwise, the applicant must, within 20 months from thc priority date, perform the prescribed acts for
entry into the national phase before those designated Offices. In respect ofother designated Offices, the time limit of 30 months (or
later) will apply even ifno demandis filed within 19 months. For details about the applicable timelimits, Office by Office, see
www.wipo.int/pet/en/exts/time_limits.html and the PCT Applicant's Guide, Nationa} Chapters.

Within 19 months from thepriority date, the applicant may request that a supplementaryinternational search be carried out by an
International Searching Authority, that offers this service (Rule 45d%s.1). The procedure for requesting supplementary international
searchis described in the PCTApplicant's Guide, International Phase, paragraphs 8.006-8.032.

  
  

 
 

Nameand mailing address of the ISA/KR. Authorized officerInternational Applicetion Division
Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan City, 302-701,
Republic of Korea

Facsimile No. +82 42 472 7140 Telephone No. 82-42-481-8751

Form PCT/ISA/220 (July 2014)

 
 

COMMISSIONER  
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* Attention  

Copiesofthe documents cited in the international search report can be searchedin the following Korean
Intellectual Property Office English website tor six months(expire date : 2015.11.13 _) from the date of
mailing ofthe international search report.

http://wwwkipo.go.kr/en/ —> PCT Services => PCT Services

IN: PCTinternational application number
PW: VY92UVAD

Inquiries related to PCT International Search Report or Written Opinionprepared by KIPO asan International
Searching Authority can be answered not only by KIPObut also through IPKC(Intellectual Property Korea
Center), located in Vienna, VA, which functions as a PCT Help Deskfor PCTapplicants.

Homepage:http://www.ipkcenler.com

Email: ipkc@ipkcenter.com

  
L

 
 

Notes to Form PCT/ISA/220 (July 2014)
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PCT/US2015/012463
PATENT COOPERATION TREATY

PCT
INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

  
 

 

Applicant's or agent's file reference
A0863.70078 
 

FOR FURTHER see Form PCT/ISA/220
ACTION as well as, where applicable, item 5 below.

 
  

  

  
 

  
 
 

 
Internationa! application No.

PCT/US2015/012463

Applicant

AMPHENOL CORPORATION

This International search report has beenprepared bythis International Searching Authority andis transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 4 sheets.

Internationalfiling date (day/month/vear)

22 January2015 (22.01.2015)

(Earliest) Priority Date (day/month/vear)

22 January 2014 (22.01.2014) 
 

   

[| It is also accompanied by a copy of each prior art documentcited in this report. 

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed

a translation of the international application into , which is the language of a
translation furnished for the purposesof international search (Rules 12.3(a) and 23.1(b))

b. [| This international search report has been established taking into accountthe rectification of an obvious mistake
authorized by ornotified to this Authority under Rule 91 (Rule 43.6dis(a)).

c, [| With regard to any nucleotide and/or aminoacid sequencedisclosed in the international application, see Box No. 1.

2. [] Certain claims were found unsearchable (See Box No.II)

3. [| Unityof invention is lacking (See Box No. If)
4. With regard to the tithe,

the text is approved as submitted by the applicant.

[| the text has been established by this Authority to read as follows:

5. With regard to the abstract,

X] the text is approved as submitted by the applicant. [ the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may,within one month from the date of mailing of this international search report, submit commentsto this Authority,

6. With regardto the drawings,

a. the figure ofthe drawings to be published with the abstract is Figure No. 6B
[x as suggested by the applicant.
[| as selected by this Authority, because the applicant failed to suggest a figure. as selected bythis Authority, because this figure better characterizes the invention.

 
b. [| noneofthe figures is to be published with the abstract.

 
| 

Form PCT/ISA/2 10 (first sheet) (January 2015)

LUXSHARE EXHIBIT 1003

Page 90 of 1097



LUXSHARE EXHIBIT 1003 
Page 91 of 1097

  
 
 

  

 
  

International application No.
PCT/US2015/012463

INTERNATIONAL SEARCH REPORT

 A. CLASSIFICATION OF SUBJECT MATTER

HOIR 12/71(2011.01)i, HOIR 12/55(2011.01)i
 

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)
HOIR 12/71; HOUR 13/648, HOIR 4/66; HOIR 17/04; HOUR 12/00; HOR 12/55

 

 
Documentation scarched other than minimum documentation to the extent that such documentsare includedin the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

| 

Electronic data base consulted during the international search (nameofdata base and, where practicable, search terms used)
eKOMPASS(KIPOinternal) & Keywords: electrical connector, electromagnetic shielding material, conductive element, compliant
member
 

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catcgory* Citation of document, with indication, whcre appropriate, of the relevant passages Relevantto claim No,   

  US 5334050 A (DEREK ANDREWS) 02 August 1994
See abstract, column 4, line 25 - column 6, line 5, claim 1, and figures 1-5.

1-35 39-45

 Y 36-38

Y US 2009-0305533 Ai (STEVEN FELDMAN et al.) 10 December 2009 36-38
See paragraphs {0034]-[0036], [0061]-[0064], claims 1, 3-4, and figures 1, 13.

Y US 2005~0233610 Al (CHRISTOPHER ALAN TUTT et al.) 20 October 2005 37
See paragraphs [0113]-[0117!, claim i, and figure 10.

A US 5176538 A (GEORGE A. HANSELL, TIT et al.) 05 January 1993 1-45
See column 3, line 16 ~ column 4, line 47, claim 1, and figures 1-3, 11.

A US 2004-0005815 Al (AKINORI MIZUMURA et al.) 08 January 2004 1-45
See paragraphs [0045]~[0066], claim 1, and figures 1, 3, 8.   
a
[| Further documents are Listed in the continuation of Box C. x Scc patent family annex.

   
 * Special categorics of cited documents: "T" later document published after the internationalfiling date or priority

"a" document defining the generalstate of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on orafter the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts on priority claim(s) or which is step when the documentis taken alone
cited to establish the publication date of anothercitation or other “y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P” documentpublishedprior to the internationalfiling date but later "&" document memberofthe same patent family
than the priority date claimed 

Date of the actual completion of the international scarch

12 May 2015 (12.05.2015)

Date ofmailing of the international search report

13 May 2015 (13.05.2015)
Authorizedofficer

 
  

    
 

Name and mailing address of the ISA/KR
i Intemational Application Division

KorcanIntellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan City, 302-701,
Republic of Korea

Facsimile No. ++82 42 472 7140

 

    

  

KIM, Sung Gon

 
 

 
Telephone No. +82-42-481-8746  

Form PCT/ISA/210 (second sheet) January 2015)
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INTERNATIONAL SEARCH REPORT International application No

Information on patent family members PCT/US2015/012463 

 

  
 

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 5334050 A 02/08/1994 EP 0555933 Al 18/08/1993
EP 0555933 Bl 08/05/1996
JP 06-013136 A 21/01/1994
JP 3300450 B2 08/07/2002
KR 10-0270419 R1 01/11/2000
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International application No.WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US2015/012463

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:

 
 

Xx! the international application in the language in whichit was filed

L) a translation of the international application into which is the language of a
translation furnished for the purposesofinternational scarch (Rules 12.3(a) and 23.1(b))

2 L This opinion has been established taking into accountthe rectification of an obvious mistake authorized by or notified
to this Authority under Rule 9] (Rule 43 bis. 1(a))

3,[] With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has
beenestablished on the basis of a sequencelisting

a. [] forming part of the international application asfiled:
[| in the form of an Annex C/ST.25 text file.
[__] on paperorin the form ofan imagefile.

b. [J furnished together with the international application under PCT Rule 13zer.1(a) for the purposesof international
search onlyin the form of an Annex C/ST.25 text file.

c. [| furnished subsequentto the internationalfiling date for the purposes of international search only:
in the form of an Annex C/ST.25 text file (Rule 13fer.1(a)).

[] on paperorin the form of an imagefile (Rule 13/er.1(b) and Administrative Instructions, Section 713).

 4. [] In addition, in the case that more than oneversion or copy ofa sequencelisting has beenfiled or furnished, the required
statementsthat the information in the subsequentor additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

§. Additional comments:   
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INTERNATIONAL SEARCHING AUTHORITY  

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement 

1. Statement

 

 

 

 

Novelty (N) Claims 1-45 YES
Claims NONE NO

Inventive step (1S) Claims NONE YES

Claims 1-45 NO

Industrial applicability (IA)|Claims 1-45 YES
Claims NONE NO 

eptttttRARRA

2. Citations and explanations:

Reference is made to the following documents:

D1: US 5334050 A (DEREK ANDREWS) 02 August 1994

D2: US 2009-0305533 Al (STEVEN FELDMANet al.) 10 December 2009

D3: US 2005-0233610 Al (CHRISTOPHER ALAN TUTT et al.) 20 October 2005

 

1. Novelty and Inventive Step

1.1. Claims [1-26]

D1, which is considered to be the closest prior art to the subject matter of independenl

claim [1], discloses a coaxial connector module (1) comprising: coaxial contact elements

(4), each coaxial contact element (4) including plastic support elements (31, 32) and
electrical conductors (25); and casings (14, 15) of electrically conducting sheet matcrial,

wherein the plastic support elements (31, 32) can be made of any other suitable
insulation material, while the electrical conductors (25) themselves can be provided with

an electrically insulating sheath, wherein the coaxial contact elements (4) are arranged in
two rows each with three in columns, and wherein the casings (14, 15) surround and

electrically insulate the electrical conductors (25) (see column4, line 25 - column 5, line
66, claim 1, and figures 1-3, 5 in Dl).

The present invention slightly differs from D1 in that claim [1] comprises electromagnetic
shiclding material, whereas D1 discloses the casings (14, 15) of the electrically conducting
sheet material, However, such a slight design change comes within the scope of

customary practice followed by a person skilled in the art. Accordingly, claim [1] would
have been obvious over D1. Therefore, claim [1] lacks an inventive step under PCT

Article 33(3).

The additional features of claims [2-5] are merely variations of the disclosure of D1

considering the casings (14, 15) of the electrically conducting sheet material (see column
4. lines 50-52 in D1), and a person skilled in the art would arrive at the claimed

' invention by general experimentation alone without exercising any ingenuity.

 
Continued on Supplemental Box
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PCT/US2015/012463
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

Box No, VII Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

 

 

Claims[25-26] do not comply with PCT Rule 6.4(a) becausethe claims [25-26] have referred to themselves,not to other
claims.

(NOTE:This written opinion has beenestablished on the assumption that claims [25-26] refer to claim 24.)
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Intemational application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US2015/012463 

Box No. VHT Certain observations on the international application 
Thefollowing observations on theclarityofthe claims, description, and drawings or on the question whether the claimsare fully
supported by the description, are made:

Claim [20] is worded in reference lo “thefirst and second shield members"of claim |. lowever,said "first and sccond shield
members" has not been worded in claim | (PCT Article 6).
(NOTE: This written opinion has becn established on the assumptionthat claim [20] refers to claim 19.)

Claim [21] is worded in referenceto "the at least one lossy portion”of claim |. Iowever, said "at lcast one lossy portion" has not
been worded in claim | (PCT Article 6).
(NO'E:This written opinion has been established on the assumption that claim [21] refers to claim 20.)
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Supplemental Box

In case the spacein anyof the preceding boxesis not sufficient.
Continuation of : Box No. V

The additional features of claims [6-7] are merely variations of the disclosure of D1

considering that the coaxial connector module (1) includes an assembly or unit of the two
coaxial contact elements (4) situated in a column such that one is above the other, and

the above one is longer than the other (see column 4, lines 59-61 and figure 3 in D1),
and a person skilled in the art would arrive at the claimed invention by general
experimentation alone without exercising any ingenuily.

The additional feature of claim [8] is merely a variation of the disclosure of Dl

considering that the coaxial contact elements (4) are arranged in the two rows cach with
three in columns and each assembly or unit of the two coaxial contact elements (4) is

situated in a column such that one is above the other, and the above one is longer than

the other (see column 4, lines 25-30, 59-61 and figures 1-3 in D1), and a person skilled
in the art would arrive at the claimed invention by general experimentation alone without

exercising any ingenuity.

The addilional feature of claim [9] is merely a varialion of the disclosure of D1

considering that the casings (14, 15) of the coaxial contact elements (4) are arranged in
three columns (see column 4, lines 25-30, 50-61 and figures 1-3 in D1), and a person
skilled in the art would arrive at the claimed invention by general experimentation alone

without exercising any ingenuity.

The additional feature of claim [10] is merely a variation of the disclosure of D1

considering that the casings (14, 15) surround theelectrical conductors (25) (sec column
5, lines 19-24 and figure 3 in Dl), and a person skilled in the art would arrive at the
claimed invention by general experimentation alone without exercising any ingenuity.

The additional features of claims [11-12] are merely variations of the disclosure of D1

considering the electrical conductors (25) (see column 5, lines 19-22 and figure 3 in DD),
and a person skilled in the art would arrive at the claimed invention by general
experimentation alone without exercising any ingenuily.

The additional feature of claim [13] is merely a varialion of the disclosure of D1

considering the casings (14, 15) of the electrically conducting sheet material (see column
4. lines 50-52 in D1). and a person skilled in the art would arrive at the claimed
invention by general experimentation alone without exercising any ingenuity.

Continued on The Next Page
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of : Previous Page

The additional features of claims [14-16] are merely variations of the disclosure of Dl

considering that the plastic support elements (31, 32) are disposed between side-pieces

(19, 22) of the casings (14, 15) (sce column 5, lines 60-62 and figure 5 in D1), and a

person skilled in the art would arrive at the claimed invention by general experimentation

alone without exercising any ingenuity.

Claim [17] further specifies at least one conductive element which comprises a conductive

wire, an insulalive portion which comprises a passageway, and the wire which is routed

through the passageway. However, the feature is regarded as a normal design option
within the coverage of the prior art by a person skilled in the art.

Claim [18] further specifies the insulative portion which is formed by molding and the
wire which is threaded through the passageway after the insulative portion has been

molded. However, the feature is regarded as a normal design option within the coverage

of the prior art by a person skilled in the art.

Claim [19] further specifies a shielding material comprising a first shield member and a

second shield member disposed on opposing sides of a module. However, the feature is

regarded as a normal design option within the coverage of the prior art by a person
skilled in the art.

Claims [20-21] further comprise at least one lossy portion and further specify the at least
one lossy portion which is elongated and runs along an entire length of the first shield
member. However, the features are regarded as normal design options within the

coverage of the prior art by a person skilled in the art.

The additional feature of claim [22] is merely a variation of the disclosure of DIL

considering thal soldering pins (44, 45) are attached to a connection end of the
conductor (25), and an outer contact part (33) and a pin-shaped inner contact part (34)
are attached to a contact side of the coaxial contact element (4) (see column 5, lines

55-59, column 6, lines 1-5 and figures 1-3, 5 in Dl), and a person skilled in the art

would arrive at the claimed invention by general experimentation alone without exercising

any ingenuity.

The additional feature of claim [23] is virtually suggested by the feature of Dl,

considering that the casings (14, 15) have a cross-section similar to U-shape (see figure
4 in Dl).
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The additional feature of claim [24] is merely a variation of the disclosure of D1

considering that each coaxial contact element (4) has the soldering pins (44, 45) to mount

on a printed circuit board (see column 6, lines 1-5 and figures 1-3. 5 in Dl), and a

person skilled in the art would arrive at the claimed invention by general experimentation
alone without exercising any ingenuity.

Claims |25-26] further specity an organizer adapted to occupy space between an electrical

connector and a surface of a printed circuit board and comprising a flat surface and an

opposing surface. However, the features are regarded as normal design options within the
coverage of the prior art by a person skilled in the art.

Therefore, claims [2-26] lack an inventive step under PCT Article 33(3).

1.2. Claims [27-35]

D1, which is considered to be the closest prior art to the subject matter of independent

claim [27], discloses a coaxial connector module (1) comprising: coaxial contact elements

(4) arranged in two rows each with three in columns, each coaxial contact element (4)
including a socket-type inner contact part (6) having a connection end and a contact
side, the inner contact part (6) having an electrical conductor (25) extending from the

connection end to the contact side and a casing (14, 15) surrounding the conductor (25),

soldering pins (44, 45) attached to the connection end of the conductor (25), and an
outer contact part (33) and a pin-shaped inner contact part (34) attached to the contact
side of the coaxial contact element (4) (see column 4, line 25 - column6, line 5, claim 1,

and figures 1-3, 5 in D1).

The present invention slightly differs from D1 in that claim [27] comprises a cable,
whereas D1 discloses the inner contact part (6). However, such a slight design change

comes within the scope of customary practice followed by a person skilled in the art.

Accordingly, claim [27] would have been obvious over D1. Therefore, claim [27] lacks an
inventive step under PCT Article 33(3).

Claim [28] further comprises an insulative portion at a first end of the cable and specifies
contact tails of a pair of conductive elements which are attached to the insulative

portion. However, the feature is regarded as a normal design option within the coverage
of the prior art by a person skilled in the art.

The additional feature of claim [29] is merely a variation of the disclosure of D1

Continued on The Next Page
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considering that the soldering pins (44, 45) of each coaxial contact element (4) are

formed to mount on a printed circuit board (see column 6, lines 1-5 and figures 1-3, 5

in D1), and a person skilled in the art would arrive at lhe claimed invention by general

experimentation alone without exercising any ingenuity.

The additional feature of claim [30] is merely a variation of the disclosure of D1

considering that the casing (14, 15) surrounds the conductor (25) (see column 5, lines

19-24 and figure 3 in D1), and a person skilled in the art would arrive at the claimed

invention by general experimentation alone without exercising any ingenuity.

Claim [31] further comprises a lossy member attached lo a conductive structure.

However, the feature is regarded as a normal design option within the coverage of the

prior art by a person skilled in the art.

The additional feature of claim [32] can be casily derived from the feature of D1 in that

a housing (2) of plastic has the coaxial contact elements (4) therein (see column 4, lines

27-30 and figure 1 in D1).

The additional feature of claim [33] can be casily derived from the feature of D1 in that

the outer contact part (33) and the pin-shaped inner contact part (34) are attached to the

contact side of the coaxial contact element (4) (see column 5, lines 55-59 and figure 5 in

D1).

Claim [34] further comprises a conductive structure at a second end of the cable and

specifies the conductive structure which surrounds the insulative portion. However, the
feature is regarded as a normal design option within the coverage of the prior art by a

person skilled in the art.

The additional feature of claim [35] can be easily derived from the feature of Dl in that

the housing (2) has lobes (/) for engaging in corresponding grooves of a further
connector to be contacted with a connector and hook-shaped projections (8) serving to

lock the coaxial connector module (1) to the further connector (see column 4, lines 34-41

and figure 1 in D1).

Therefore, claims [28-35] lack an inventive step under PCT Article 33(3).

1.3. Claims [36-38]
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D1. which is considered to be the closest prior art to the subject matter of independent

claim [36], discloses a coaxial connector module (1) comprising: electrical conductors (25),

each electrical conductor (25) including a circular cylindrical outer contact part (5)

surrounding a socket-type inner contact part (6) that is disposed to define a mating

interface of the coaxial connector module (1): and a housing (2) adjacent the outer and

inner contact parts (5, 6), the housing (2) having two rows each with three channels (3)

arranged in columns (see column4, line 25 - column 6, line 5, claim 1, and figures 1-3,

5 in D1).

The present invention differs from D1 in a plurality of compliant members attached to a

plurality of conductive walls, the plurality of compliant members being positioned adjacent

a forward edge. wherein the walls bounding each of a plurality of regions comprise at

least two of the plurality of compliant members, and at least two contact surfaces, the at

least two contact surfaces being set back from the forward edge and adapted for making

electrical contact with a compliant member fram a mating electrical connector. However,

the feature is mercly a variation of the disclosure of D2 considering a shielded connector

(226) comprising: a shield body (240) including any suitable shape such as a cylindrical

hull, or a hull having a square or rectangular cross~scctional shape and disposed around

an insulator (35) that is disposed around a contact (32); and a first ground wiper (242)
and a second ground wiper (244), which are resilient and flexible grounding beams,

disposed on the shield body (240) and adjacent a forward edge, wherein the ground wiper
(244) is configured to have a sufficient range of resilient flexibility to ensure that the

ground wiper (244) will extend fully away from the shield body (240) and make conneclion

with a plate (254) on a printed circuit board (225) (see paragraphs [0034]-[0036],
[0061]-[0064], claims 1, 3-4, and figures 1, 13 in D2), and a person skilled in the art
would arrive at the claimed invention by general experimentation alone without exercising

any ingenuity. Accordingly, claim [36] would have been obvious over a combination of D1
and D2. Therefore, claim [36] lacks an invenlive step under PCT Article 33(3).

The additional feature of claim [37] is merely a variation of the disclosure of D3

considering that a connector assembly (200) includes connector assembiies (200a, 200b)
that couple together signal arrays (202a, 202b) and utilize alignment pins (222) and
corresponding alignment openings (224) (see paragraphs [0113], [0117] and figure 10 in
D3), and a person skilled in the art would arrive at the claimed invention by general

experimentation alone without exercising any ingenuity.

The additional feature of claim [38] is merely a variation of the disclosure of D2

considering that the first ground wiper (242) and the second ground wiper (2.44), which

  
Continued on The Next Page 

Form PCT/ISA/237 (Supplemental Box) (January 2015)

LUXSHARE EXHIBIT 1003

Page 103 of 1097



LUXSHARE EXHIBIT 1003 
Page 104 of 1097

 
 

International application No.

PCT/US2015/012463

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY
 

 
Supplemental Box  

In case the space in any of the preceding boxesis not sufficient.
Continuation of : Previous Page

are the resilient and flexible grounding beams, are disposed on the shield body (240) and

adjacent the forward edge (see paragraphs [0063]-[0064] and figure 13 in D2). and a
person skilled in the art would arrive at the claimed invention by general experimentation

alone without exercising any ingenuity.

Therefore, claims [37-38] lack an inventive step under PCT Article 33(3).

1.4, Claims [39-45]

D1, which is considered to be the closest prior art lo the subject matter of independent

claim [39], discloses a method comprising: providing coaxial contact elements (4), each
coaxial contact element (4) including plastic support elements (31, 32) and electrical

conductors (25); and arranging the coaxial contact elements (4) in two rows cach with

three in columns, and using clectrically conducting sheel material to electrically insulate

the electrical conductors (25), wherein the elements (31, 32) can be made of any other

suitable insulation material, while the electrical conductors (25) themselves can be

provided with an electrically insulating sheath (see column 4, line 25 ~ column 5, line 66,
claim 1, and figures 1-3. 5 in D1).

The present invention slightly differs from Dl in that claim [39] comprises using
electromagnetic shielding material to separate adjacenl modules of a plurality of modules,
whereas D1 discloses using the electrically conducting sheet material to clectrically

insulate the electrical conductors (25). However, such a slight design change comes within

the scope of customary practice followed by a person skilled in the art. Accordingly,

claim [39] would have been obvious over D1. Therefore, claim [39] lacks an inventive step
under PCT Article 33(3).

Claim [40] further specifies the shielding material which comprises lossy material, and a
method which comprises an act of overmolding the lossy material on at least a portion of
the modules. However, the feature is regarded as a normal design option within the

coverage of the prior art by a person skilled in the art.

The additional features of claims [41-42] are merely variations of the disclosure of D1

considering that a coaxial connector module (1) includes an assembly or unit of two
coaxial contact elements (4) situated in a column such that one is above the other, and

the above one is longer than the other (see column 4, lincs 59-61 and figure 3 in DI),
and a person skilled in the art would arrive at the claimed invention by general
experimentation alone without exercising any ingenuity.
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The additional feature of claim [43] is merely a variation ot the disclosure of Dl

considering that the coaxial contact elements (4) are arranged in two rows each with

three in columns and cach assembly or unit of the two coaxial contact elements (4) is

situated in a column such that one is above the other, and the above one is longer than

the other (see column 4, lines 25-30, 59-61 and figures 1-3 in Dl), and a person skilled

in the art would arrive at the claimed invention by general experimentation alone without

exercising any ingenuity.

Claim [44] further specifies at least one conductive element which comprises a conductive

wire, an insulative portion which comprises a passageway, and the method which

comprises threading the conductive wire through the passageway. However, the feature is

regarded as a normal design option within the coverage of the prior art by a person
skilled in the art.

Claim [45] further comprises an act of prior to threading the conductive wire through the

passageway, forming the insulative portion by molding. However, the feature is regarded

as a normal design option within the coverage of the prior art by a person skilled in the
art.

Therefore, claims [40-45] lack an inventive step under PCT Article 33(3).

2. Industrial Applicability

Claims [1-45] are industrially applicable under PCT Article 33(4).  
  

Form PCT/ISA/237 (Supplemental Box) (January 2015)
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[| Express Abandonment Request[| Requestfor Refund Form PTO-1449
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Certified Copy of Priority Landscape Table on CD
Document(s) p   
 

Reply to Missing Parts/A Remarks
Incomplete Application

 
Reply to Missing Parts
under 37 CFR 1.52 or 1.53
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Signaturepoe/Edmund J. Walsh/
Printed name Edmund J. Walsh
 

Date March 20, 2016

Certificate of Electronic Filing Under 37 CFR 1.8
| herebycertify that this paper (along with any paperreferred to as being attached or enclosed) is being transmitted via the Office electronicfiling
system in accordance with 37 CFR § 1.6(a)(4).

Dated: March 20, 2016 Electronic Signature for Yehoshua E. Zehavi: /Yehoshua E. Zehavi/
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DOCKET NO.: A0863.70051US04

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

First Named Inventor: Donald W. Milbrand, Jr.

Application No.: 15/065 ,683
Confirmation No.: 5112

Filed: March 9, 2016
For: HIGH PERFORMANCE CABLE CONNECTOR

Examiner: Not Yet Assigned
Art Unit: 2833
 

CERTIFICATE OF ELECTRONIC FILING UNDER 37 C.F.R. § 1.8

The undersigned herebycertifies that this paper, along with any paperreferred to as being attached or
enclosed,is being transmitted via the Office electronicfiling system in accordance with § 1.6(a)(4), on the 20" day
of March, 2016.

/Yehoshua EL. Zehavi/
Yehoshua E. Zehavi
 

MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENT FILED PURSUANT TO THE DUTY OF

DISCLOSURE UNDER37 C.F.R.§§1.56, 1.97 AND 1.98

 

Sir:

Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the

undersigned requests consideration of this Information Disclosure Statement.

PART I: Compliance with 37 C.F.R.§1.97

This Information Disclosure Statement has been filed within three monthsofthe filing

date of a national application other than a continued prosecution application under

37 C.F.R. § 1.53(d).

Nofee orcertification is required.

PART I: Information Cited

The undersigned hereby makes of record in the above-identified application the

information listed on the allached form PTO-1449 (modified PTO/SB/08). The order of

4657264.1
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Application No.: 15/065,683 -2- Art Unit: 2833
Conf. No.: 5112

presentation of the references should not be construed as an indication of the importance ofthe

references.

The undersigned hereby makesthe following additional information of record in the

above-identificd application.

The undersigned would like to bring to the Examiner’s attention the following co-

pending applications that may contain subject matter related to this application:

Serial No. Filing Date (s) Docket No.

*14/948,171 November 20, 2015 A0863.70041US04

*13/683,295|November 21, 2012 A0863.70051US02

*14/603,300 January 22, 2015 Cartier, Jr. et al. A0863.70078USO01

*14/603,294 January 22, 2015 Cartier, Jr. et al. A0863.70078US02

 

  
 

 
*A copyofthis reference is not provided as the Office has waived the requirement under 37 C.F.R. § 1.98(a)(2)(iii) for submitting a
copy of a cited U.S. patent application if it is scanned to the Image File Wrapper system andis available on Private PAIR.

The undersigned wouldlike to bring to the Examiner’s attention the enclosed search

report or other communication from a corresponding or related International or Foreign National

Application:

Date of Mailing|Type(s) of Communication
*EP 11166820.8 January 24, 2012 Extended European Search

Report
 

4657264.1
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Application No.: 15/065,683 -3- Art Unit: 2833
Conf. No.: 5112

and Written Opinion

with Written Opinion

and Written Opinion

Report on Patentability

and Written Opinion

Report on Patentability

and Written Opinion

and Written Opinion

Report on Patentability

and Written Opinion
PCT/US2015/012463|May13, 2015 International Search Report A0863.70078WO00

and Written Opinion
*a copy ofthis reference is not provided as it was previously cited by or submitted to the office in a prior application, Serial No. 13/683,295,
filed November 21, 2012,and relied uponfor an earlierfiling date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional
applications).

   
 

PART DI: Remarks

Documents cited anywhere in the Information Disclosure Statement are enclosed unless

otherwise indicated. It is respectfully requested that:

1. The Examiner consider completely the cited information, along with any other

information, in reaching a determination concerning the patentability of the prescnt claims;

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examinerto

evidencethat the cited information has been fully considered by the United States Patent and

Trademark Office during the examination of this application;

3. The citations for the information be printed on any patent which issues from this

application.

By submitting this Information Disclosure Statement, the undersigned makes no

representation that a search has been performed, of the extent of any search performed,or that

more relevant information does not exist.

4657264.1
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Application No.: 15/065,683 -4- Art Unit: 2833
Conf. No.: 5112

By submitting this Information Disclosure Statement, the undersigned makes no

representation that the information cited in the Statementis, or is considered to be, material to

patentability as defined in 37 C.F.R. § 1.56(b).

By submitting this Information Disclosure Statement, the undersigned makes no

representation that the information cited in the Statement is, or is considered to be, in fact, prior

art as defined by 35 U.S.C. § 102.

Notwithstanding any statements by the undersigned, the Examineris urged to form his or

her own conclusion regarding the relevance of the cited information.

An early and favorable action is hereby requested.

The Director is hereby authorized to charge any deficiency or credit any overpayment in

the fees occasioned bythe filing of this Information Disclosure Statement to our Deposit

Account No. 23/2825 under Docket No. A0863.70051US04 from which the undersigned is

authorized to draw.

Respectfully submitted,

By: /Edmund J. Walsh/
Edmund J. Walsh, Reg. No. 32,950
Wolf, Greenfield & Sacks, P.C.
600 Atlantic Avcnuc

Boston, Massachusetts 02210-2206

Telephone: (617) 646-8000
Docket No.: A0863.70051US04

Date: March 20, 2016
xNDDx
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UNITED Stares PATENT AND TRADEMARK OFFICE TNITED STATES DEPARTMENT OF COMMERCE
United States Patent and‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSP.C. Box 1450

Alexandria, Virgnia 22313-1450www.uspto.gov
 
 

APPLICATION FILINGor GRP AR’

NUMBER 371 (¢) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO [TOT CLAIMS§IND CLAIMS
15/065,683 03/09/2016 2833 1760 A0863.7005 LUS04 CONFIRMATION NO.1 12

23628 FILING RECEIPT

WOLF GREENFIELD & SACKS,P.C.
600 ATLANTIC AVENUE LOUAAAA
BOSTON, MA 02210-2206

Date Mailed: 03/25/2016

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 mustinclude 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.
Pleaseverify the accuracy of the data presented onthis receipt. If an error is noted onthis Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy ofthis Filing Receipt with the
changesnotedthereon.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 processesthe reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Donald W.Milbrand JR., Bristol, NH;

Prescott B. Atkinson, Nottingham, NH;
Brian Kirk, Amherst, NH;

Applicant(s)
Amphenol Corporation, Wallingford Center, CT;

Assignment For Published Patent Application
Amphenol Corporation, Wallingford Center, CT

Powerof Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 13/683,295 11/21/2012
whichis a CON of 13/671,096 11/07/2012
which is a CON of PCT/US201 1/035515 05/06/2011

whichclaims benefit of 61/332,366 05/07/2010

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see http:/Avww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 03/23/2016

The country code and numberof your priority application, to be usedforfiling abroad under the Paris Convention,
is US 15/065,683

Projected Publication Date: Request for Non-Publication Acknowledged

Non-Publication Request: Yes

Early Publication Request: No
Title

HIGH PERFORMANCE CABLE CONNECTOR

Preliminary Class

439

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughouttheterritory 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 thefiling 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-membercountry. The PCT process simplifies thefiling
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and doesnoteliminate 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 accordancewith 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 madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling 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 asto the status of applicant's license for foreignfiling.

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 deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199,orit
can be viewed on the USPTO website at http:/Awww.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:/Avww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on howto protectintellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT(1-866-999-4258).

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 issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations 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 indicatedis 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 licenseis to be retained by the licensee and maybe used at any time onorafter the effective date thereof unless
itis revoked. This license is automatically transferred to any related applications(s)filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof 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 espionage and the national
security or the export of technical data. Licensees should apprise themselvesof 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, Departmentof
Treasury (81 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted atthis time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling 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).

 

SelectUSA

The United States represents the largest, most dynamic marketplacein the world and is an unparalleled location for
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products,deliver services, and grow your business, visit http://www.SelectUSA.govorcall
+ 1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 15/065,683

APPLICATION AS FILED - PART| OTHER THAN

(Column 1) (Column 2 SMALL ENTITY OR SMALL ENTITYi]

BASIC FEE

SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
EXAMINATION FEE
(37 CFR 1.16(9), (p), or (q)} N/A N/A
TOTAL CLAIMS
(37 GFR 1.16()) 22 2
INDEPENDENT CLAIMS
(37 CFR 1.16(h))

minus 20 =

If the specification and drawings exceed 100
APPLICATION SIZE_|sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT GLAIM PRESENT(37 CFR 1.16(j))

“ |f the difference in column 1 is less than zero, enter "0" in column 2.

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)

AMENDMENT PAID FOR
Minus

sreneT6th S| “|(37 CFR 1.16(h))AMENDMENTA
Application Size Fee (37 GFR 1.16(s))

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

TOTAL TOTAL
ADD'L FEE ADD'L FEE

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL ADDITIONAL
AFTER PREVIOUSLY FEE($) FEE($)AMENDMENT PAID FOR

Total * Minus *
(37 CFR 1.16(i))
Independent

(37 CFR 1,16(h))
Application Size Fee (37 CFR 1.16(s})

AMENDMENTB
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))

ADD'L FEE
* If 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 SPACEis less than 20, enter "20".
*“* Ifthe "Highest Number Previously Paid For” IN THIS SPACEis less than 3, enter "3".

The "Highest NumberPreviously Paid For" (Total or Independent)is the highest found in the appropriate box in column 1.
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PTO/ALA80 (07-42)
Approvedfor use through 11/30/2014. OMB 0651-0035

U.S.Patent and Trademark Office; US DEPARTMENT OF COMMERCE
Under the Papenvork Reduction Act of 1995, no persons are required fo respondito a collection of information uniessit displays 8 vad OMB contol number.

POWEROF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

 | hereby revokeall previous powers of atlorney given in the application identified in the attached statementunder
37 CFR 3.73{(c). :
! heraby appoint:

[x]Practitioners associated with Customer Number: 23628
OR

[| Practitioner(s) named below (if more than fen patentSOare to be named, then a customer number must be used):_ Registration Registration

As altorney(s) or agent(s) lo representtha undersigned before (he United States Patent and Trademark Office (USPTO)in connection wilh
any and ail patent applications assigned only to the undersigned according to the USPTO assignmentrecords or assignments documentsaftached lo this form Jn accordance with 37 CFR 3.73{c).

Please change the correspondenceaddressfor the appiication Idantified in the attached statement under 37 CFR 3.73(c) to:
| The address associated with Customer Number.

 

 
  

  
  

 

 

  
 

 
 

 
  

 

 

 
  
  
  

Firm or
Individual
  

 

 

Assignee Name and Address:
Amphenol Corporation
358 Hall Avenue

Wallingford Center, Connecticut 06492-3574  
  

 
 

 A copy ofthis form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or squivalent is required to be
Filed in each application In which this farm is used. The statement under 37 GFR 3.73(c) may be completed by one of
The practitioners appointed tn this form, and mustsen the application In which this Powerof Attorney Is to be filed.RE of Assignee of Record

helVifwhoseWialyfVA 4s supplied below is authorized to act on behaif of the assignee
pI9

eemTTitle rsTI—
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PTO/AIA/96 (08-12)
Approvedfor use through 01/31/2013, OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB contro! number,

STATEMENT UNDER37 CER 3.73(c)

 
Applicant/Patent Owner: Amphenol Corporation

Application No./Patent No.: 15/065 ,683 Filed/ssue Date: _March 9, 2016
Titled: HIGH PERFORMANCE CABLE CONNECTOR

Amphenol Corporation a Corporation
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency,etc.)

states that, for the patent application/patentidentified above, it is (choose one ofoptions 1, 2, 3 or 4 below):

1. |x| The assignee of the entire right, title, and interest. 2. | An assignee of fess than the entire right, title, and interest (check applicable box):
|__| (The extent (by percentage) of its ownership interestis %). Additional Statement(s) by the owners

holding the balanceofthe interest must be submitted to account for 100%of the ownership interest.

 

  [| There are unspecified percentages of ownership. The other parties, including inventors, who together ownthe entire
~ right, title and interest are: 

 

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the
entire right, title, and interest. 

  3. The assignee of an undividedinterestin the entirety (a complete assignment from oneofthe joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

 

 

  
Additional Statement(s) by the owner(s) holding the balanceof the interest must be submitted to account for the
entire right, title, and interest. 

  4. The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undividedinterestin the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

 

The interestidentified in option 1, 2, or 3 above (not option 4) is evidence by either (choose one of options A or B below):

A. An assignmentfrom the inventor(s) of the patent application/patentidentified above. The assignment was
recorded in the United States Patent and Trademark Office at Reel 031170 :

Frame 0638 , or for which a copy thereofis attached.

B. [| Achainof title from the inventor(s), of the patent application/patentidentified above, to the current assignee asfollows:
1. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame _ or for which a copythereofis attached.

  

2. From: To:

The document was recorded in the United States. Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.

 

ATTORNEY DOCKET No. A0863.70051US04 PAGE 1 OF 2
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PTO/AIA/96 (08-12)
Approvedfor use through 01/31/2013, OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of Information unless it displays a valid OMB contro/ number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
4. From: To:

The documentwas recordedin the United States Patent and Trademark Office at

Reel , Frame _____, or for which a copythereofis attached.

 

5. From: To:
The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached,

 

6. From: To:
The document was recordedin the United States Patent and Trademark Office at

Reel , Frame , of for which a copy thereofis attached.

  

 | Additional documentsin the chain oftitle are listed on a supplemental sheet(s).

[ As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain oftitle from the original owner to the assigneewas, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy(i.e., a true copy of the original assignment document(s}} must be submitted to Assignment Division
in accordance with 37 CFR Part 3, to record the assignmentin the records of the USPTO. See MPEP 302.08]

The undersigned (whosetitle is supplied below) is authorized to act on behaif of the assignee.

Ld PhenB, Fre Cen. May 10, 2016
Signature Date

William R. McClellan 29,409

Printed or Typed Name Title or Registration Number

 

Certificate of Electronic Filing Under 37 CFR 1.8
| hereby certify that this paper (along with any paperreferred to as being attached or enclosed) is being transmitted via the Office electronicfiling
system in accordance with 37 CFR § 1.6(a)(4). :\

Madey . o ve is sas et a
Dated: May 10, 2016 Signature: “/@UsP Ue Le GIES Prk coos (Doris A. Champagne)a
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Electronic AcknowledgementReceipt

International Application Number: Be

Title of Invention: HIGH PERFORMANCE CABLE CONNECTOR

First Named Inventor/Applicant Name:

Application Type: Utility under 35 USC 111{a)

 
 

Paymentinformation:

Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

A08637005 1US04-TRN-WRM.
PDFMiscellaneous Incoming Letter d5d546fa87ec0729e3 13b491d79bcd02359

75b40.

Information:
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A086370051US04-POA-WRM.

Powerof Attorney PDF 752739 1f9c.9e63 eR BeRHFIZ83 e2df47694

110187
Assignee showing of ownership per 37 A086370051US04-373-WRM.

CFR 3.73 PDF 2bBab.08b699U fac91 68 1c5d8-91600U092|
2859

This AcknowledgementReceipt evidences receipt on the noted date by the USPTOofthe 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 applicationis being filed and the application includes the necessary componentsfora 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 shownon this
AcknowledgementReceiptwill establish thefiling 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 acceptanceof the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO asa Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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Doc Code: TRAN.LET
Document Description: Transmittal Letter

USED IN LIEU OF PTO/SB/21 (07-09)

} 15/065,683-Conf. #5112

Donald W. Milbrand, Jr

Examiner Name Figueroa FO
Attorney Docket Number A0863.70051US04

ENCLOSURES(Checkall that apply)

After Allowance Communication
L_j$to TC

Appeal Communication to Board
L_of Appeals and Interferences

 
 

 
 

 

 
 
 

 
 
 

   
 
 
 

 
 
 
 

TRANSMITTAL

FORM  

  
(to be used for aif correspondenceafterinitial filing)  

     4Total Numberof Pages in This Submission

 

 Drawing(s) | Fee Transmittal Form

| Fee Attached

[| Amendment/Reply

[ater Final

|Affidavits/deciaration(s)

  
 

  
 

  
  

 
  

  
 
 

 
 

 
 
 
 
 

Licensing-related Papers

[Petition

Petition to Convert toa
L__} Provisional Application

  

 Appeal Communication to TC
|___} (Appeat Notice, Brief, Reply Brief) 

 Proprietary Information 

 
 

 Status Letter
 

[x|Powerof Attorney, Revocation
L“}Change of Correspondence Address

 

 [x|Other Enclosure(s)(please
Identify beiow):

3.73(c) Statement

  
Terminal DisclaimerExtension of Time Request  

 [ Request for Refund  
 

 

Express Abandonment Request   

 
  

 
 

[ CD, Numberof CD(s) Information Disclosure Statement

  
  

 Certified Copy of Priority
Document(s)
 
 

[| Landscape Table on CD 
 

 
 
  

 Reply to Missing Parts/
Incomplete Application

Remarks

  
  
 

  
 

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name|WOLF, GREENFIELD & SACKS,P.C.
Signature “apy e sVWleer, RIValor.

William R. McClellan

May 10, 2016

 
 

 
 

 
  

 

Printed name
 

 Date

 
  

 

 
 Certificate of Electronic Filing Under 37 CFR 1.8

| hereby certify that this paper (along with any paperreferred to as being attached or enclosed)is being transmitted via the Office electronicfiling
system in accordance with 37 CFR § 1.6(a){4).

i
Signature: & XE Ya il (bamdg pk. (Doris A. Champagne)7  Dated: May 10, 2016
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UNITED STATES PATENT AND TRADEMARK OFFICE TUNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and‘Trademark Office
Address: COMMTSSIONER, FOR PATENTSPC. Box 1450

Alexandria, Virgnia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT

 
 ATTY. DOCKET NO./TITLE

15/065,683 03/09/2016 Donald W. Milbrand JR. A0863.7005 1US04
CONFIRMATION NO. 5112

23628 POA ACCEPTANCE LETTER

WOLF GREENFIELD & SACKS, P.C.

600 ATLANTIC AVENUE CAAA000000083027012
BOSTON, MA 02210-2206

Date Mailed: 05/20/2016

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorney filed 05/10/2016.

The Powerof Attorneyin this application is accepted. Correspondencein this application will be mailed to the
above addressas provided by 37 CFR 1.33.

Questions about the contents of this notice and the

requirementsit scts forth should be dirccted to the Office
of Data Management, Application Assistance Unit,at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/fstephanos/
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FORM PTO-1449/A and B (modified PTO/SB/08)

INFORMATION DISCLOSURE

GROUP ART UNIT:=2833 EXAMINER: Felix O. Figueroa

U.S. PATENT DOCUMENTS

 
: U.S. Patent Document . : : ‘cati <

Examiner’ s Gite Nameof Patentee or Applicant of Cited Date of Publication or Issuewe f Cited D t

a6,565.387 05-20-2003
P|9.300.074 03-29-2016
P| 9.450.344 09-20-2016
||_| 2010-0099299 04-22-2010
|||2012-0077380 03-29-2012
P| 2013-0217263 08-22-2013
P| 2013-0273781 10-17-2013
P| 2016-01.49343 05-26-2016

FOREIGN PATENT DOCUMENTS

Foreign Patent Document Date of

we

 
Examiner’ s

Examine OEa/ Kind Name of Patentee or Applicant of Cited Publication of TranslationCited D tEafume Code Document ited Document CY/N) 
OTHER ART — NON PATENT LITERATURE DOCUMENTS

Include name of the author Gn CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher,

city and/or country where published.

Translation

(Y/N)

Examiner’s
Initials *

DATE CONSIDERED: 
* EXAMINER:Initialif reference considered, whetherornotcitation is in conformance with MPEP 609; Draw linc through citation if not in conformance and not considered.
Include copyofthis form with next communication to Applicant.

[NOTE — No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO's Image File Wrapper (IFW) system,
are included. Sce 37 CFR § 1.98 and 12870G163. Copicsof all other patent(s), publication(s), unpublished, pending U.S. patentapplications, or other information listed are
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is
relicd upon for an carlicrfiling date under 35 U.S.C. § 120.]
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Electronic AcknowledgementReceipt

a

ee

Title of Invention: HIGH PERFORMANCE CABLE CONNECTOR

First Named Inventor/Applicant Name: Donald W. Milbrand

Customer Number: 23628

EdmundJ. Walsh/Yehoshua Zehavi

Filer Authorized By: Edmund J. Walsh

Attorney Docket Number: A0863.70051US04

Receipt Date: 06-OCT-2016

Filing Date: 09-MAR-2016

Time Stamp: 13:39:38

 
Application Type: Utility under 35 USC 111{a) 

Paymentinformation:

Submitted with Payment

Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

Miscellaneous Incoming Letter A086370051US04-TRN-EJW.pd 72e1 bd6ae74c0e6331 [842491 1¢25eb44U]
eb64d 
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Information:

A086370051US04-IDS-EJW.pdf €260bb212a198b9F7af90325ed9c.04 8f1727]

Multipart Description/PDFfiles in .zip description 

DocumentDescription

Transmittal Letter

Information Disclosure Statement(IDS) Form (SB08)

 
Warnings: 

Information:

This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe 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 applicationis being filed and the application includes the necessary componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof the application as a
nationalstage 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 asa Receiving Office
If a new international application is being filed and the international application includes the necessary componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
andof the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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Doc Code: TRAN.LET

Document Description: Transmittal Letter
USED IN LIEU OF PTO/SB/21 (07-09)

TRANSMITTAL

FORM

Examiner Name Felix O. Fi(to be usedfor all correspondenceafterinitialfiling) ellx U. Figueroa

ENCLOSURES(Checkall that apply)

[| Fee Transmittal Form[|Drawing(s) etehlowance Communication
[|Fee Attached[|Licensing-related Papers Appeal Communication to Boardof Appeals and Interferences

i Appeal Communication to TC[| Amendment/Reply [| Petition (AppealNotice, Brief, Reply Brief)
[|After Final Petition to Convert to a[|Proprietary InformationProvisional Application

‘ davi ; Powerof Attorney, Revocation[|[|Affidavits/declaration(s) Changeof Correspondence Address Status Letter
[| Extension of Time Request[|Terminal Disclaimer locnttybelow (please
[| Express Abandonment Request[| Requestfor Refund Form PTO-1449

x|Information Disclosure Statement||CD, Numberof CD(s) 

Certified Copy of Priority Landscape Table on CD
Document(s) p   
 

Reply to Missing Parts/A Remarks
Incomplete Application

 
Reply to Missing Parts
under 37 CFR 1.52 or 1.53

WOLF, GREENFIELD & SACKS, P.C.

Signaturepoe/Edmund J. Walsh/
Printed name Edmund J. Walsh
 

Date October 5, 2016

Certificate of Electronic Filing Under 37 CFR 1.8
| herebycertify that this paper (along with any paperreferred to as being attached or enclosed) is being transmitted via the Office electronicfiling
system in accordance with 37 CFR § 1.6(a)(4).

Dated: October 6, 2016 Electronic Signature for Yehoshua E. Zehavi: /Yehoshua E. Zehavi/

 
5010261.1

LUXSHARE EXHIBIT 1003

Page 128 of 1097



LUXSHARE EXHIBIT 1003 
Page 129 of 1097

DOCKET NO.: A0863.70051US04

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Donald W. Milbrand

Application No.: 15/065 ,683
Confirmation No.: 5112

Filed: March 9, 2016
For: HIGH PERFORMANCE CABLE CONNECTOR

Examiner: Felix O. Figueroa
Art Unit: 2833
 

CERTIFICATE OF ELECTRONIC FILING UNDER 37 C.F.R. § 1.8

The undersigned herebycertifies that this paper, along with any paperreferred to as being attached or
enclosed,is being transmitted via the Office electronicfiling system in accordance with § 1.6(a)(4), on the 6" day of
October, 2016.

/Yehoshua EL. Zehavi/
Yehoshua E. Zehavi
 

MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENT FILED PURSUANT TO THE DUTY OF

DISCLOSURE UNDER37 C.F.R.§§1.56, 1.97 AND 1.98

 

Sir:

Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the

undersigned requests consideration of this Information Disclosure Statement.

PART I: Compliance with 37 C.F.R.§1.97

This Information Disclosure Statement has been filed before the mailing of a first Office

Action on the merits in the above-identified case.

Nofee orcertification is required.

PART IL: Information Cited

The undersigned hereby makes of record in the above-identified application the

information listed on the attached form PTO-1449 (modified PTO/SB/08). The order of

presentation of the references should not be construed as an indication of the importance ofthe

references.

5010258.1
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Application No.: 15/065,683 -2- Art Unit: 2833
Conf. No.: 5112

The undersigned hereby makes the following additional information ofrecord in the

above-identified application.

The undersigned would like to bring to the Examiner’s attention the following co-

pending applications that may contain subject matter related to this application:

Serial No. Filing Date Inventor(s) Docket No.
 

*13/752,534 January 29, 2013 Gailusct al. N/A

*13/775,808 February 25, 2013 Khilchenkoct al. N/A

*14/948,171 November 20, 2015 Atkinson ctal. A0863.70041US04

*13/683,295 November 21, 2012|Milbrand,Jr.et al. A0863.70051US02

*13/973,921 August 22, 2013 A0863.70063USO01

 

 

*13/930,447 June 28, 2013 A0863.70065US02

*14/640,114 March 6, 2015 A0863.70066US02

A0863.70068US01

A0863.70069US01

A0863.70078US02

*14/209,240 March 13, 2014

*14/209,079 March 13, 2014

*14/603,294 January 22, 2015

    
*A copy of this reference is not provided as the Office has waived the requirement under 37 C.F.R. § 1.98(a)(2(iii) for submitting a
copy of a cited U.S. patent application if it is scanned to the Image File Wrapper system and is available on Private PAIR.

The above-identified co-pending applications may include subject matter that is

technically-related to subject matter of the present application and may contain claimsthatrecite

elements similar to those recited in claims of the present application. In handling prosecution of

the above-identified applications, the Examiners for these other applications presumably will

search for relevant prior art and, in some circumstances, may take positions about the priorart

and/orthe interpretation of the claims that may be material to the examination of the present

application.

Accordingly, the Examinerin the present application is requested to review the file

historics of the above-identificd co-pending applications to see whetherthere is any information

that the Examiner believes maybe relevant to the prosecution of the present application. It is

assumed that the Examiner has accessto the [ile histories of the above-identilied applications.

However,if the Examiner would like copies of any orall of the information included in the file

5010258.1
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Application No.: 15/065,683 -3- Art Unit: 2833
Conf. No.: 5112

histories of the above-identified applications, the Examineris asked to contact the undersigned

representative.

PART HI: Remarks

Documents cited anywhere in the Information Disclosure Statement are enclosed unless

otherwise indicated. It is respectfully requested that:

1. The Examiner consider completely the cited information, along with any other

information, in reaching a determination concerning the patentability of the present claims;

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to

evidence that the cited information has been fully considered by the United States Patent and

Trademark Office during the examination of this application;

3. The citations for the information be printed on any patent which issues from this

application.

By submitting this Information Disclosure Statement, the undersigned makes no

representation that a search has been performed,ofthe extent of any search performed,or that

more relevant information does notexist.

By submitting this Information Disclosure Statement, the undersigned makes no

representation that the information cited in the Statementis, or is considered to be, material to

patentability as defined in 37 C.F.R. § 1.56(b).

By submitting this Information Disclosure Statement, the undersigned makes no

representation that the information cited in the Statement is, or is considered to be, in fact, prior

art as defined by 35 U.S.C. § 102.

Notwithstanding any statements by the undersigned, the Examineris urged to form his or

her own conclusion regarding the relevance of the cited information.

An carly and favorable action is hereby requested.

5010258.1
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Application No.: 15/065,683 -4- Art Unit: 2833
Conf. No.: 5112

The Director is hereby authorized to charge any deficiency or credil any overpaymentin

the fees occasioned bythe filing of this Information Disclosure Statement to our Deposit

Account No. 23/2825 under Docket No. A0863.70051US04 from which the undersigned is

authorized to draw.

Respectfully submitted,

By:  /Edmund J. Walsh/
Edmund J. Walsh, Reg. No. 32,950
Wolf, Greenfield & Sacks, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206

Telephone: (617) 646-8000
Docket No.: A0863.70051US04

Date: October 5, 2016
xNDDx

5010258.1
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UNITED STATES PATENT AND TRADEMARK OFFICE
sm

 
 

 

 
  

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 ATTORNEYDOCKET NO. CONFIRMATION NO. 

 
15/065,683 03/09/2016 Donald W. Milbrand JR.

23628 7590 06/05/2017

WOLF GREENFIELD & SACKS, P.C.
600 ATLANTIC AVENUE

BOSTON, MA 02210-2206

A0863.7005 LUS04 5112

EXAMINER

FIGUEROA,FELIX O

ARTUNIT PAPER NUMBER

2833

 NOTIFICATION DATE DELIVERY MODE

06/05/2017 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period forreply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):
Patents_eOfficeAction @WolfGreenfield.com
WGS_eOfficeAction @WolfGreenfield.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
 15/065,683 MILBRAND ETAL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
FELIX O. FIGUEROA 2833 No 

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY|S SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED(35 U.S.C. § 133).

Anyreply received by the Office later than three monthsafter the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on
(J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon__

2a)L] This action is FINAL. 2b) This action is non-final.
3)00 Anelection was made by the applicant in responseto a restriction requirementset forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4\(] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordancewith the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5)X] Claim(s) 1-22 is/are pending in the application.

 
5a) Of the above claim(s) ____ is/are withdrawn from consideration.

6)T Claim(s) is/are allowed.
7)K] Claim(s) 1-22 is/are rejected.
8)L] Claim(s)__ is/are objected to.
9)[ Claim(s) are subject to restriction and/or election requirement.

 

* IF any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

htte/AWwww.uspto.dov/patents/init events/poh/index.jso or send an inquiry to PPHieedback@uspto.gov.    

Application Papers

10)Z The specification is objected to by the Examiner.
11) The drawing(s) filed on is/are: a)L] accepted or b)L] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacementdrawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C. § 119

12) Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) All bb) Some** c)Z Noneofthe:
1..] Certified copies of the priority documents nave been received.
2.1] Certified copies of the priority documents have been received in Application No.
3.0] Copiesof the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PGT Rule 17.2(a)).
™ See the attached detailed Office action for a list of the certified copies not received.

 
Attachment(s)

1) | Notice of References Cited (PTO-892) 3) C Interview Summary (PTO-413)
, : Paper No(s)/Mail Date. :

2) X Information Disclosure Statement(s) (PTO/SB/08a and/or PTC/SB/08b) 4 Ol Other:Paper No(s)/Mail Date . ) ther: _.
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20170530
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Application/Control Number: 15/065,683 Page 2
Art Unit: 2833

DETAILED ACTION

Notice of Pre-AlA or AIA Status

The present application is being examined underthe pre-AlAfirst to invent

provisions.

Information Disclosure Statement

The information disclosure statementfiled 3/20/2016 fails to comply with 37 CFR

1.98(a)(1), which requires the following: (1)alist of all patents, publications,

applications, or other information submitted for consideration by the Office; (2) U.S.

patents and U.S. patent application publications listed in a section separately from

citations of other documents; (3) the application numberof the application in which the

information disclosure statement is being submitted on each pageofthelist; (4)a

column that provides a blank space next to each document to be considered, for the

examiner's initials; and (5) a heading that clearly indicates that thelist is an information

disclosure statement. The information disclosure statement has been placed in the

application file, but the information referred to therein has not been considered.

Claim Rejections - 35 USC § 103

The following is a quotation of pre-AlA 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 theinvention is not identically disclosed or described
as set forth in section 102, 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 obviousat the
time the invention was made to a person having ordinary skill in the art to which said subject
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Application/Control Number: 15/065,683 Page 3
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matter pertains. Patentability shall not be negatived by the mannerin which the invention was
made.

Claims 1-22 are rejected underpre-AlA 35 U.S.C. 103(a) as being unpatentable

over Fogg et al. (US 6,582,244) in view of Cohenet al. (US 7,753,731).

Fogg discloses a receptacle adapted for mounting to a printed circuit board,

comprising: a housing (150) having a cavity (202) bounded bya first surface (206) and

an opposing second surface (208); a first lead assembly includingafirst plurality of

conductive elements (302) disposedin a first housing member; a second lead assembly

including a second plurality of conductive elements (304) disposed in a second housing

member, each conductive elementof the first and second pluralities of conductive

elements comprising a contacttail (312, 314) adapted for attachment to the printed

circuit board, a mating contact portion (at 302, 304) and an intermediate portion (not

shown, inside 300, Fig. 9) coupling the contacttail to the mating contact portion,

wherein the mating contact portions of the first plurality of conductive elements are

disposed alongthefirst surface of the cavity and the mating contact portions of the

second plurality of conductive elements are disposed along the second surface of the

cavity (Fig. 13). Fogg discloses substantially the claimed invention exceptfor an insert

disposed betweenthefirst and second lead assemblies.

Cohenteaches(in Fig. 4) the use of an insert (160) disposed betweenthefirst

and second lead assemblies. It would have been obviousto oneof ordinary skill in the

art at the time the invention was madeto use aninsert, as taught by Cohen, in orderto

provide the desired shielding and reduce crosstalk between the lead assemblies/rows.
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Regarding claim 2, Cohen teachestheinsert including an electrically lossy

material.

Regarding claim 3, Cohen teachestheinsert contacting selected ones of the

conductive elements.

Regarding claim 4, Cohen teachestheinsert including projections towards

selected onesof the conductive elements.

Regarding claim 5, Cohen teachesat least oneofthefirst and second housing

members including one or moreslots for receiving the projections of the insert.

Regarding claim 6, Fogg discloses the contacttails and the mating contact

portions disposed at right angles.

Regarding claim 7, Fogg disclosesthefirst plurality of conductive elements and

the secondplurality of conductive elements forming rows of contacts on thefirst and

second surfaces, respectively, of the cavity.

Regarding claim 8, Fogg disclosesthefirst and second surfaces of the cavity

include slots configured to receive the conductive elements of thefirst plurality of

conductive elements and the second plurality of conductive elements, respectively.

Regarding claim 9, Fogg disclosesthe first and second surfaces of the cavity are

parallel.

Regarding claim 10, Fogg, as modified by Cohen, disclosesthefirst plurality of

conductive elements is moldedin thefirst housing member, and the second plurality of

conductive elements is molded in the second housing member.

LUXSHARE EXHIBIT 1003

Page 137 of 1097



LUXSHARE EXHIBIT 1003 
Page 138 of 1097

Application/Control Number: 15/065,683 Page 5
Art Unit: 2833

Regarding claim 11, Fogg, as modified by Cohen, discloses the housing, thefirst

housing memberand the second housing member madeof aninsulative material.

Regarding claim 12, Fogg discloses the housing includesat least one projection

from a lower surface thereof.

Regarding claim 13, Fogg discloses a shell (10) adapted for attachmentof the

housing to the printed circuit board.

Regarding claim 14, Fogg discloses the housing further comprises a second

cavity (204) bounded bya third surface (210) and an opposing fourth surface (212),

further comprising a third lead assembly including a third plurality of conductive

elements (306) disposed in a third housing memberand a fourth lead assembly

including a fourth plurality of conductive elements (308) disposed in a fourth housing

member, each conductive elementof the third and fourth pluralities of conductive

elements comprising a contacttail adapted for attachmentto the printed circuit board, a

mating contact portion and an intermediate portion coupling the contacttail to the

mating contact portion, wherein the mating contact portions of the third plurality of

conductive elements are disposed along the third surface of the second cavity and the

mating contact portions of the fourth plurality of conductive elements are disposed along

the fourth surface of the second cavity.

Regarding claim 15, Fogg, as modified by Cohen, discloses that for each

conductive elementofa first subset of the first plurality of conductive elements, a

portion of the conductive element is exposed through the first housing member, and for

each conductive element of a second subset of the secondplurality of conductive
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elements, a portion of the conductive element is exposed through the second housing

member.

Regarding claim 16, Cohen disclosesa first surface of the insert comprising a

first plurality of projections, each projection of thefirst plurality of projections being

coupled to a conductive elementofthe first subset; and a second surface ofthe insert

comprises a secondplurality of projections, each projection of the second plurality of

projections being coupled to a conductive element of the second subset.

Regarding claim 17, Cohen disclosesthefirst plurality of conductive elements

comprising conductive elements disposedin a plurality of pairs of conductive elements;

and the first subsetof the first plurality of conductive elements comprises conductive

elements each of which is disposed adjacent a pair of the plurality of pairs.

Regarding claim 18, Cohen teachesthe insert including a conductive material.

Regarding claim 19, Cohen teachestheinsert being at least partially conductive.

Regarding claim 20, Cohen teachestheinsert including an electrically lossy

material; and the electrically lossy material is electrically coupled to selected ones of the

first plurality of conductive elements and the secondplurality of conductive elements.

Regarding claim 21, Fogg, as modified by Cohen, disclosesthefirst plurality of

conductive elements positionedin a first row, the first row comprising pairs ofthe first

plurality of conductive elements separated by single conductive elements of thefirst

plurality of conductive elements; the secondplurality of conductive elements positioned

in a second row, the second row comprising pairs of the second plurality of conductive

elements separated by single conductive elements of the second plurality of conductive
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elements; and the electrically lossy material is selectively electrically coupled to the

single conductive elements of the first plurality of conductive elements and second

plurality of conductive elements.

Regarding claim 22, Cohen disclosesthe insert includes projections towards the

selected ones of the conductive elements.

Conclusion

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to FELIX O. FIGUEROA whosetelephone numberis

(571)272-2003. The examiner can normally be reached on Mon.-Fri., 10:00am-6:00pm.

Examinerinterviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

interview, applicant is encouraged to use the USPTO AutomatedInterview Request

(AIR) at http:/Awww.uspto.gov/interviewpractice.

lf attempts to reach the examinerby telephone are unsuccessful, the examiner’s

supervisor, Renee Luebke can be reached on (571) 272-2009. The fax phone number

for the organization wherethis 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 accessto 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.

/FELIX O. FIGUEROA/

Primary Examiner
Art Unit 2833
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are included. See 37 CFR § 1.98 and 12870G163. Copics of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed arc
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is
relied upon for anearlier filing date under 35 U.S.C. § 120.]

EXAMINER: DATE CONSIDERED:

/FELIX O FIGUEROA/ 05/30/2017 
EXAMINER:Initial if reference considered, whetherornot citation is in conformance with MPEP 609; Drawline through citation if not in conformance and not considered.

Include copy of this form with next communication to Applicant.

*a copyof this reference is not provided as it was previouslycited by or submitted to the office in a prior application, Serial No. 13/683,295, filed November 21, 2012, and relied
upon for an carlicr filing date under 35 U.S.C. 120 (continuation, continuation-in-part, and divisional applications).

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /F.0.F/
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Receipt date: 10/06/2016 15065683 - GAU: 2833

FORM PTO-1449/A and B (modified PTO/SB/08)

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT FIRST NAMED INVENTOR: Donald W. Milbrand

U.S. PATENT DOCUMENTS

 
oo. we U.S. Patent Document : : spas ical 8

Examiner’s ; Name of Patentee or Applicant of Cited Date of Publication or Issue

P|6,565,387 05-20-2003
P| 9,300,074 03-29-2016
PT 9.450.344 09-20-2016
Pf2010-0099299 04-22-2010
PT 2012-0077380 03-29-2012
P|2013-0217263 08-22-2013
PT 2013-0273781 10-17-2013
P|2016-0149343 05-26-2016

FOREIGN PATENT DOCUMENTS
Foreign Patent Document Dateof

Cile
No. ESffice/ Kind Name of Patentee or Applicant of Cited Publication of Translationce fmber}sumer|King Document Cited Document (Y/N)ES MM-DD-YYVY

 
Examiner’ swee
Initials

 
OTHER ART - NON PATENT LITERATURE DOCUMENTS

Include name of the author Gn CAPITAL LETTERS), title of the article (when appropriate}, title of the item
(book, magazine, journal, serial, symposium,catalog, etc.), date, page(s}. volume-issue number(s), publisher,

cily and/or country where published.

Translation
(Y/N)

Examiner’s
Initials *

DATE CONSIDERED:

/FELIX 0 FIGUEROA/ 05/30/2017
 
* UXAMINBR: Initialif reference considered, whether or not citation is in conformance with MPKP 609; drawlinc through citation if not in conformance and not considered.
Include copy ofthis form with next communication to Applicant.

[NOTE — No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO's Image File Wrapper (IFW) system,
are included. See 37 CFR § 1.98 and 12870G163. Copiesofall other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier applicationis
relicd upon for an earlier filing date under 35 U.S.C. § 120.)

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /F.0.F/
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Application/Control No. Applicant(s)/Patent Under
Reexamination

                   
Search Notes 15065683 MILBRAND ETAL.

Examiner Art Unit

FELIX O FIGUEROA 2833 
CPC- SEARCHED

poSymbotCECCDaate|Examiner|
H01R13/65807*, HO1R13/6587*, HO1R13/6586, HO1R13/6585", 5/30/2017 FF
HO1R13/658, HO1R13/646, HO1R13/6471

CPC COMBINATION SETS - SEARCHED 
 

US CLASSIFICATION SEARCHED

 
439 607.02, 607.08, 607.05, 607.06, 607.08, 607.1 5/30/2017 FF 

SEARCH NOTES
 

Search Notes Examiner

EASTsearch including US-PGPUB; USPAT; USOGR; FPRS; EPO; JPO; FF
DERWENT; IBM_TDB
Inventor name search 5/30/2017

  
 

INTERFERENCE SEARCH

 US Class/ US Subclass /CPC Group
CPC Symbol
 

 

U.S. Patent and Trademark Office Part of Paper No. : 20170530
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Docket No.: A0863.7005 1US04

(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

First Named Inventor: Donald W. Milbrand,Jr.

Application No.: 15/065 ,683
Confirmation No.: 5112

Filed: March 9, 2016
For: HIGH PERFORMANCE CABLE CONNECTOR

Examiner: F. O. Figucroa
Art Unit: 2833

Certificate of Electronic Filing under 37 CFR §1.8
| herebycertify that this paper (along with any paperreferred to as being attached or enclosed) is being transmitted via the Office's electronic filing
system in accordance with 37 CFR § 1.6(a)(4).

Dated: November6, 2017 Electronic Signature: /Trish McDonald/ 
AMENDMENTIN RESPONSE TO NON-FINAL OFFICE ACTION UNDER

37 C.F.R.§1.111

Mail Stop Amendment
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

INTRODUCTORY COMMENTS

In response to the Office Action dated June 5, 2017, please amend the above-identified U.S.

patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of

this paper.

Remarks/Arguments begin on page 8 of this paper.
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FORM PTO-1449/A and B (modified PTO/SB/08)

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT FIRST NAMED INVENTOR: Donald W. Milbrand

GROUP ART UNIT: 2833 EXAMINER: Felix O. Figueroa

U.S. PATENT DOCUMENTS

Examiner’s Cite U.S. Patent Document Name of Patentee or Applicant of Cited Date of Publication or Issue
wea # Kind of Cited Document

FY 2009-0061661 Shueyet al. 03-05-2009

 
 

FOREIGN PATENT DOCUMENTS

Foreign Patent Document
Examiner’s i . . Nameof Patentee or Applicant of Cited Publication of Translation

Office/ Kind PP
Initials * . ve Number Cc a Document Cited Document (Y/N)ode

MM-DD-YYYY

Y-abstract

Cc 101790818 Framatome Connectors Int 07-28-2010 only
Y -abstract

102239605 A AmphenolCorp. 11-09-2011 only

OTHER ART — NON PATENT LITERATURE DOCUMENTS

oe, . Include nameof the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item .Examiner’s Cite oe : . , , : , : Translation
Loa (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, .Tnitials No : : : CY/N)

city and/or country where published.

 
 
[NOTE — No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applicationsstored im (he USPTO’s Image File Wrapper (IFW)system,
are included. Sce 37 CFR § 1.98 and 12870G163. Copicsof all other patent(s), publication(s), unpublished, pending U.S. patentapplications, or other information listed are
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS inan earlier applicationthat complies with 37 CFR § 1.98, and 2) the earlier applicationis
relied upon for an earlierfiling date under 35 U.S.C. § 120.]

DATE CONSIDERED:

 
* EXAMINER: Initialifreference considered, whetheror notcitation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered.
Include copyof this form with next communication to Applicant.
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DOCKET NO.: A0863.70051US04

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: Donald W. Milbrand

Application No.: 15/065 ,683
Confirmation No.: 5112

Filed: March 09, 2016
For: HIGH PERFORMANCE CABLE CONNECTOR

Examiner: Felix O. Figueroa
Art Unit: 2833
 

CERTIFICATE OF ELECTRONIC FILING UNDER 37 C.F.R. § 1.8

The undersigned herebycertifies that this paper, along with any paperreferred to as being attached or
enclosed,is being transmitted via the Office electronicfiling system in accordance with § 1.6(a)(4), on the 6" day of
November, 2017.

Electronic Signature: /Trish McDonald/ 

MAIL STOP AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENT FILED PURSUANT TO THE DUTY OF

DISCLOSURE UNDER37 C.E.R. $§ 1.56, 1.97 AND 1.98
 

Sir:

Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the

undersigned requests consideration of this Information Disclosure Statement.

PART I: Compliance with 37 C.F.R.§1.97

This Information Disclosure Statement has been filed more than three months after the

filing date of this application and after the mailing date of a first Office Action, but before the

mailing date of any of a Final Action under 37 C.F.R. § 1.113, a Notice of Allowance under

37 C.F.R. § 1.311, or an action that otherwise closes prosecution in this application.

Please charge our Credit Card in the amountof $180.00 covering the fee set forth in

37 C.F.R. § 1.17(p).
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Application No.: 15/065,683 -2- Art Unit: 2833
Conf. No.: 5112

PART I: Information Cited

The undersigned hereby makes of record in the above-identified application the

information listed on the attached form PTO-1449 (modified PTO/SB/08). The order of

presentation of the references should not be construed as an indication of the importance of the

references.

The undersigned hereby makes the following additional information of record in the

above-identified application.

The undersigned would like to bring to the Examiner’s attention the following

applications that may contain subject matter related to this application:

 

Serial No. Filing Date Inventor(s) Dockct No.

 *15/645,931 07-10-2017 A0863.70041US05

*A copy of this reference is not provided as the Office has waived the requirement under 37 C-F.R. § 1.98(a)(2)(ii) for subrmiting a
copy of a cited U.S. patent application if it is scanned to the Image File Wrapper system andis available on Private PAIR.

The above-identified application may include subject matter that is technically-related to

subject matter of the present application and may contain claims that recite elements similar to

those recited in claims of the present application. In handling prosecution of the above-identified

application, the Examinerforthis other application presumably will search for relevant priorart

and, in some circumstances, may take positions aboutthe prior art and/or the interpretation of the

claims that may be material to the examination of the present application.

Accordingly, the Examiner in the present application is requested to review the file

history of the above-identified co-pending application to see whether there is any information

that the Examiner believes may be relevant to the prosecuuion of the present application. It is

assumed that the Examiner has access to the file history of the above-identified application.

However, if the Examiner would like copies of any orall of the information included in the file

history of the above-identified application, the Examiner is asked to contact the undersigned

representative.
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Application No.: 15/065,683 -3- Art Unit: 2833
Conf. No.: 5112

PART II: Remarks

Documents cited anywhere in the Information Disclosure Statement are enclosed unless

otherwise indicated. It is respectfully requested that:

1. The Examiner consider completely the cited information, along with any other

information, in reaching a determination concerning the patentability of the present claims;

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to

evidence that the cited information has been fully considered by the United States Patent and

Trademark Office during the examination of this application;

3. The citations for the information be printed on any patent which issucs from this

application.

By submitting this Information Disclosure Statement, the undersigned makes no

representation that a search has been performed, of the extent of any search performed, or that

more relevant information does notexist.

By submitting this Information Disclosure Statement, the undersigned makes no

representation that the information cited in the Statement is, or is considered to be, material to

patentability as defined in 37 C.F.R. § 1.56(b).

By submitting this Information Disclosure Statement, the undersigned makes no

representation that the information cited in the Statementis, or is considered to be, in fact, prior

art as defined by 35 U.S.C. § 102.

Notwithstanding any statements by the undersigned, the Examineris urged to form his or

her own conclusion regarding the relevance of the cited information.

5750185.1

LUXSHARE EXHIBIT 1003

Page 155 of 1097



LUXSHARE EXHIBIT 1003 
Page 156 of 1097

Application No.: 15/065,683 -4- Art Unit: 2833
Conf. No.: 5112

An early and favorable action is hereby requested.

The Director is hereby authorized to charge any deficiency or credit any overpayment in

the fees occasioned by the filing of this Information Disclosure Statement to our Deposit

Account No. 23/2825 under Docket No. A0863.70051US04 from which the undersigned is

authorized to draw.

Respectfully submitted,

By: /Marcus E. Browne/
Marcus E. Browne, Reg. No. 71,897
Wolf, Greenfield & Sacks, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206

Telephone: (617) 646-8000
Docket No.: A0863.70051US04

Date: November6, 2017
xNDDx
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Espacenet - Bibliographic data Page 1 of 1

 
' Espacenet

Bibliographic data: CNTO1790818 (A) — 2070-07-28

Mezzanine-type ciectrical connectors

Inventor(s): SHUEY JOSEPH B; JOHNSON LEWIS R; GRAY MARK R +
(SHUEY JOSEPHB, ; JOHNSON LEWIS R, ; GRAY MARKR)

Applicant(s): FRAMATOME CONNECTORSINT + (FRAMATOME
CONNECTORSINT)

Classification: - international: HOTR12/06
- cooperative: HOiR23/27; HOTR12/716

Application CN20088104526 20080826
number:

Priority number WO2008U574301 20080826 ; US20070847666 20070830
(s):

Also published CN102856706 (A) TW200933995 (A) US2009061561 (Ai)
as: US2010055988 (A1), US7635278 (B2) more

 

 

Abstract of CNTOIPSOS1S (A)

Embodiments of electrical connectors

include substantially identical frat and
second halves. The firat and second

halves each include insert molded

lgadframe assembies that comprise
electrical conductors. Each electrical

conductor of the first half engages a
substantially identical electrical conductor
of the second half when the first and

second fialves are mated.

 
https://worldwide.espacenet.com/publicationDetails/biblio?CC=CN&NR=101790818A&K... 8/23/2017
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Abstract of CNT92239605 (A}

Provided i8 an electrical interconnection

system with high speed, high density
electrical connectors. The connectors

incorporate electrically lossy material,
selectively positioned to reduce crosstalk
without undesirably altlenuating signals.
Fhe iossy material may be molded
through ground conductors that separate
adjacent differential pairs within columns
of conductive elements in the connector.

However, regions of lossy material may
be set back from the edges of the ground
conductors to avoid undesired atlenuablon

of signals. Aiso, the lossy material may be
positioned in multipis regions along the length of signal conductors. The regions may
be separated by holes, notches, gaps or cher openings in the lossy maternal, which
can be simply formed as pariof a molding operation.
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9. ARPA ACA Beck 8 APRA HARERegs» FORRILLET :

PITREPAT BX ak PTaR a8 2—PP LSHEPASB HE

HYIP

PrEA DROP BSA8> SPCETSE AARE ASE Bas

HEELD4FPGBREATBK8>PP

eiHeSas &PAEBHIROU JB Fads U JE BeFRaTSPAAaAT
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CN 102239605 A it AA A/T BL

Tiskrea 160 Lhrote. “4RIEBeh 120 FUCABee 150 BCG IN,PAE

BESS AY & HeocWUAEJER AK 160 A-OK140 AY SHoct PadeS

[0042] GAREAS 150 FLT158 AePSce C BL] GA-6C) 0 JR AR MEP SE

150 (10S CCEEHERA158 (KU914, ZEB 914 1RRabSe,

TOPTTEE AB 514 ESE 1H A BPHZMASSS TCEASABEE TR] asAASPBS) 154,

HIGFSF RRERES 120 FADSHOEALA. PEPTIRIA ASEAfh 154 AIH

Jr Bee AA FESK, (ASYA 1508SEth>fh Pc Bt EA] Ag ASAFESBI

[0043] tHE lal as AeAFAB 156 WO SHod APEERB O514 pbGER, AIEER

HK 160. KL, ABERC,BS TSASRAK 160 ERESL 164 AGFLAY 9“P

HREDVFB oy. PA TIT, ELAGRAE AtAe ND, tA A AeA2BeAE, SAA,IReS | AAI,

Ay ASKERea BE3P77TA

[0044] EAT ARISEHEB,AR158 eREAESAMS ee. AY

PEMAOOK SE GAY (LCP) , SR 2SBK (PPS) , aie Te FEHRTA(PPO) 6 FeaAA

DIEEFA AL ASA AS BRPT.AALEASZEAYASeSSeEB

BGFAB oF PeERS158 aCReeka]LF—aOk aeFPS

Wy, CAPSrHA 150 1 PEALE SE. FAUT, AT DA Ai HY 302% FEes ay BeeSEIFe

PPS SKILHEE 158,

[0045] FEAT AN BCHA, Wichee158 beataeSEOETTT ARJeeASeeHE

150. SPR OTP BRIERAAyBaeaE, DASA158FP OOSSte

REESATE.

[0046] SF] 1 FPS 5A STAN, JRA ES 158LFRE 512, TOYeABe 158 FARTOA CHEaE

TH. (RE 512 GLFGYS AS 172, Heyy WUE 512 ANeeBhae. YAN 172ASHa

132 GS Riebess 120 A ATSbSse 130 BEATE 158 NAAT.

[0047] FREREHE 120 BFSRINaA 122,...122,, pee papAaobre

260 ( 25 LPS] 2A-2C) AU —FS FBCERISEBEBMSSEK 420 (BS

JLRS 4A) Ae4theA 430 ( SOLES 4A).HEBeSYAbyFeST 122)... 122, BA

AcefeeSt PASTE SS FB PaSe 7) NC PsrEHS MEE.

[0048] Am A 122,... 122, BUIBEHL eR iS SeAesSS)SEPESSb

FRI WM. SPEARERS 150 AY EE 158 te, She 260 H) AEAaBey, A)a

THOSEFEA”AE TAESBSP

[0049] CESTFAEOI, FS RIERERS 120 DASERE, BAARSo

fF. FALE, SRceTRAin dy 122)... 122, AEPAEe.

[0050] Wa A 122,...122, NAS PootAeeIF440eb +peAeB, FR

IheS AyRAB 126. FRERee 120 PAIPS CPRAPeeElREE

150 "DAR DY & HBoF AY ieefea, CSE Te] Sk os Hy iheB 124,SSisBA

FEBSPLBAU feeAleA,EBT LAL aabot 260 ( Be Al 2) VREOKATIR.

[0051]=efFT 126 epRiéBeas 120 PRSoeP ieeeRFK 140 Pigwee 142

ZAR otf. (ETHER AY SETET, BEAES 126 ASA“ ATHR Befh, AeR 140 Tp

BSRFLIKeevrelo FAR Ti, ALftSeAHBtgTARAFLA
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CN 102239605 A it AA 5/17 BL

Ficdzfit FE AB

[0052]=ZEATHAIAR ASSETA, Se124 HAaSEEES «150 AA

AeenhaR 154 MUAH OCR (dual beam) 4444. fEAtaSs SR SaoPPAZ, Fe

Sth SEMA 4) FP EAH VEEdHEBes. SATA, HT REPeSEH 1Sea, ESBR

BB, FLATS} Bea SsSAEneee dh SeaBlePeMatSs SA Dn) BSethAN

[0053] fFTHAN AY SK Tite(5 9, AEE SEOEHS AE Ay TIE SePSEPTT ALHESE

{HEE ARHST. ROPE ETRIN At SY UTEcEBtFR StH UN POeR, TESRR

KIARAAS BREE. BRI. BRSoPalBEA HS thAS a, (ayaSEIZATASEAS

TOPAZ TAYRHAOR Eo METRETIZE ME 'SAY EP BE fyi) GLBA nydé

$ealFe PY SYYeheII. VE ryPB CETEPYT IEEP, Beth

sn) WAG el PARPePOT AYfeAeZCYSPB Feet Se4Dail obeRBk

FERPECHARE »EO, Feet SASBY WA ALAE RY GE AY PAE ER ER BELG » 2% Rel PSEPEesee7

Ae he22) HAEES PALYfeineRASHEit AtELT JSiKT

[0054] {HH PanAN AS. Haas ST ASrs 122,... 122, ABERS 120, Hep RE

in AOA2Mas SeATI Sbett SS. GOA, REP A 122)... 122, FG—9)

JOT o SAT» AS AC HA FFAS BEF HG, Ag bh Ar 028APdEO2TY

Al fa22 rin OCR.

[0055] WA Stas,aw 122)... 122,ARABIAbse 130 “FB, OREeM124 HK

fAAIS 130 IFO PIF. AUAShSE 130 BIO TFE KE7AeAIEEE 150

eA154 2EART ob Sc 130 WFO. HS ReBees 120 SREREE 150 MLA INft

VEGeeBB 124 AY Hee.

[0056] EES 120 FW]LFARF ATSC AE 130 RK AY ST AH 130 ZS ASCAR PPORI 2 dh

Py 122,...122,. 77 AANASET, IGE128 SORES AY 122,...12250 TODAY SE

WEP, DOSE 128 AvPHe Be, BORSR128 A EEOBIE © DOSE128

HYHRARSE. FL. PSEREAa A ESKR

[0057] SY 122)... 122, n)SREANRE 128 LABRE122 JE

Be APR EAA 122 eee OeRe 242,244 ( BeUL) 24-28). “SPR, ARARSE TER Sh, th

AY PLANAR DIRE ES, BSR AS HT USEEeBae Ar ALSS AS TL, TAS

AAP AN BR PE, ABtAeeA)HR

[0058] 2A-2B aH SABIPE RY 220A AR. a220A By highest A BeAt

BEEAUR ABD AOE, WOEela 4 LOA ee 4108 CE 4) AO LSEaPIRCESb se 260. CES

RAYSAD. fin Pr 220A JaPaPeEEb, Aits0vPops 260FaROT ASTRA}eg EE

KAPPABITE SHARE Sy 240 FES APA AEM, MI TAREIR 250 ZEBPek. AMY

5¢ 260 (RAT EAEFREEheedBSee. CEPOA, Sb se 260 TEABeGil

SUSEEE — Fi) SEAS TOEed FL HE nM «

[0059] RHEEIE, Shot 260 BYeA SBata 420 BRT, aeMT ER RAE

264,... 264, EAAFL, EPFL 262 Hebe. IKLEFR LITFFPAR, GLE (i) PRUEAEE

WLRSA7c(PIEAE, RY 2) WER ie BE(aAAS Te] FEPEMB

[0060] ASRSATT BU IA RE REE, AACHEN: SSTPoAAS TR JP aPRPEP
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CN 102239605 A it 6A OH

HELGA hes Aref= Se 48 310,B.310.B...310,.B 2fz. fla, 4EW] 2A-2C “PAT os 14 36 iea 

6/17 TL

 

HbFS 260 PAEPAE 264)... 264,, BOLE RL HES ASBEE MLB=GHA 310,B.310,B... 310,B 

KENT. o       

[oo61] AEZE Take AP SSUR PH PoBbrE 260. AK) A A eS oO AISABSLD AG oP

BALFieANe0HeBReSSAodOTSSLT. HES MAfgEB

ase ES) Sin feeHy BY9in PT os BN TBR Ay FTEIS o FEAR EE STEPB Tr BEETYB EN BES

foLAATFAIRfeATEI, UYAAETTEid SS APeSELESSeATA

TEC AYAASE AS7Btg,AERFfeAEUS PAAAT EY tH,

PRA FARTP HLTA © FLA ieICP He,By 1.APSIRoPa, PRT

i4 LOP ZARA SP ATEaPSa BAL, LCP I oPaEX 2.5 BAY 4. 5 OZ
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fo062] faTHAMao SADAECCaeReFo AR AS

ACA “Fa EL ArT HTB 150 LA AS Td SAS BBEAS Tad FSPZ.ASe AY Fe AEE

US FYalr44s Jel 5] A) AS T=)osAAEyEG fe). PESPE SEPPAEBee ASSe

Ay SAT et» BT FE BELLS HfRS ARSIBeiBeAA TTT Be AERfsASJd

  
   

 

    
  

SEES FEL ESBSFat>Efe SF EIB  

 

  
 

  
 

[0063] Ain. BAT HARIfeSSAA. ARRRSkD APA, BBde       
STE oe DAES) is BEF JSBR GE RE EDILA RE EBON Mano StAAS TR BJ Lf9b

 TE, (YafaST TSfeEIRASDfh EEA 

 

[0064] fl 2C ath J dot y 220 72B PAY 2C-2C AEP ARA. WEtas, 2Peeot

AY 340... 340, WOEPEALE 260 MAGA S) 240 ABBESPE . PERT ANSAA AREEl

  
  

     

fi) Lee2MEE), MATT HEASUTE0  
 

 

  
 
 

 

  

 
[0065]=MAE 264,... 264, iAHAA Ae. Alm7 PS 2C PH) OL. WEantan, FRAE 264,... 264, 
  

    
       
    

 
 

 
   EE Ag EcAf De dat BE2 BS EBT SHESFBBARAil 
 

 

 

 
FEAT T FEA HY 340)... 340, PIN BOR DRTPRBA TRA TOP

1Beas AY AARPBEAPsBlo FEMA 20 PAT as AN ARSE 264,... 264, AIRE

dakrt)AA7 He FesEFbe 260 AEBoASIRS2pk. VEPs

fa), FAY498AS AS PAS2NeFSORTEBOAR IP EeBATT DX Sak PAET BOAO SP HE HSBK CT]

 

 

 [oo66] =F] 2C Sets tHAESPdTSSAEAAAST. BORE) 2C Sir

AR fey SP 310,A... 310,A A 310.8... 310.8 AITABS a Tabs 260 PLERR Fl). FE

Hh S44 330)... 330, BPI AB o> thaEEShe 260 AIA] — ZIP

[0067]=BethS44 330,330, Fl 330, FELLATE AI TAPSTAIL SB Ze PT 340, .340,. . . 340, Tr).

TRIBUTEAOBESa. LEU 2C Stas, EdA 220A, AN me

 
 

  
 
 

   
 

   

 
 

ROAS(330, GNF 2CStan, RAGS HEH,EHSk 330,... 330, PEE EG AE PY

340,... 340, ASTSEA Bo CEDTAAT PA TET BeelSADB ABERESBOS

TSH TBA RES AS 3 fie LAREe 2 FEV AN BSEHP,ctABS EBAL8

ah Ay SpAPAPFEBS   
 
  

[ooss] 7 Ran AYSe, BeeSAOA Bea 5 feeSSeAY PE, BS SH,

TOPE ateSE 50% HOA BE ae LU BeTAS AD. FEATASELSoepe   
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CN 102239605 A it AA TAT BL

INA 70% ABE Sk 330,...330, 048. Hon a Bee SsTSUSdEBEERE

feSs AA BH

[oos9] iY WEFRAAOIGY 220A Whim z> BB PR FUSE TS ACAY MERE. Ze

FESE HB, SbSE260 [ASKSePB)EEehSEI ABBP US PELE ATT / eH,

BREEJES POR IZ oe, SAtdFATiPSFSRL/BIABafee SE As a HSL akgTTAr fiSE

ASA Ti SE BY) HL PE BE

[0070] EIS] 2A-2C GRASEHEH, SP SE 260 LEG AGEN 240 FORERE 250. 4K —PSR

fH.REE 250 Hl EL — FhEHSE HaaHFEEOB, TERA TEABOP“ S

FE". FECSSRT AahEOE DK Be PA RIG>PAABEPRY340,... 3405 2218

KBP. SPCAAG ER BY ADAEEBSSo AS FE2) MY340,... 340, FeaS

BUSS Ae23 APE

[0071] ESTSeyAsyo AEeG AASEETELAA SRE”EL

FEAT BEAT EH SURE IJP LAR / SEARTE BARTN8F L) AFT5tEREB

KIRA T EBL,(AE1GHz, BI) 25GHz2In), ORZEEEDYA SeAe

AL, HLHPERE WET BT LAAResePye A] —2)seFB], BL BY)1OGLz BR 3 Bl)

15GHz 4% 3 BI) 6GHz.

[0072] HA LREPRE FARR AA ETOYBI, BTeo AseA

ALAF 0.003 AY URSSG LED SRL. “PERESEBFRELETBYa

SE EBIN EE.

[0073] HLRE MB) DA a AY BRA eeSALTHe-FS E A]_EEE. LFS

AY AY FRC ES PU BG P< MA TT AS HE TEE var EME A EL FS oe, HH2aELAE IT SokBL

Hel LS 380 498 95 14) ASSEMEAOBa. FTBIS AN 1 PI / KAA

6.110"PaPI/KORRES 1 PIE / KRY 1x10PHI/OK DAAREA 1 pd

F / KEK 30, 000 FET IF / Ki P48.

[0074] FLFR REARALPB > SA,GA LR / BRGY 10° WARE / 7Be

PU FAAS TE PBAER}. AEESE PAT,PERE MOBTAY 1 Ka / PERRY 10° be

ON: / Ty Bec TASAePs. FARESCT, ROAAT29 LO Wo / Dy ERA ZA LOO

Dae / Fy Bez Pe AeA FEL. PEPSORABT BOLEX20 BREE / 7ERB

40 WK ae / FyBec Pr) AYeTFB,

[0075] 7THSeUteTIeSRSEOSsD EAH Zo FA ITFaeASBY

HY BAA 72 SEB) DA WE ke FESiABSeYY9HEBake SSPrEfSYte

BMAARELT. SPEOY SeJeeUHoy) DA SREEEAYREE.OP,

AT DeAERA. Wen,AeeaeR. PRAARZTEe

BRIE © TRUS ROUNT BY LA PAok4g teaoRAAEA. PEE

TH, BETES se AIR AE 250 TY St RO DKESA Aeokodi, TEEREBB AY SE

Kepteo FERPS SETAEIP TET250 AS PEAAaSP, ET RE

MB 250 “PASS LEAMA TOA RE REISAIA

[0076] FL ASH BRAG aa) DAREMATAO aH)WAREReEYBM. PE

He SeAE,RGSAT WAPAS)fo)aeDTeeBS 9 PRDAT

12

 

 
 

 
 

 
 

    
   

   
 

 
 
  
 

    
      

 
      

  
  

 

   

  
   

 
             

 
    

   
 

     
  

    
     

  
 

   
   

 
  

 
  

   

   
 
 

(i  
 

 
 uy

            
  

 
   
 

 

 
   

 
 
  

 
 

     
    

  
 

     

     

     
  

    
  

   
 

    
 
  

    
  

 
           

  
      
 

 

    
 

  
    

        
 
  

 
      

 
 

   
 

  

LUXSHARE EXHIBIT 1003

Page 197 of 1097



LUXSHARE EXHIBIT 1003 
Page 198 of 1097

CN 102239605 A it AA 8/17 BL

TREERR ral] ATigRAMi, PEA EEBeI—hp. PATIO, teBYDH

{EHRAFURL. HONSUTRZEAERAARRAS. EEA. teiyDAF Se ed

PEDIBORE A7SE. BPA TT DAEAR ERlnPt|7iSS)J] FB]

FE SAGGrTRPe AE EBSEAB (ALAS ACAS BRFt. PB,ASa EASE GHTY

JOPCE PBRLTEWIZ BS EOSE, PAREBRob oeERSEAR. EM AICPPEAL AR

er “ORR” LET AeUB2EEE ABS BCEECA SCABSEA

[0077] JRESERS DL AE aS NR BR2HE, BAD RU RUIZ. [a] BS = ES ER

fe. PON, “4 (EAAeSEN. AEPSELALLY 3% BI) 40% FAREE. TEReeSe

PAA St HP

[0078] JR RIN AA BAS EASE SI, YEA Ticona LAT Ab 4Celestran® 15GN B+. te Ay eH

ie OU Sie ES TeTE ATARRBPSASEOR. a Se PSaEIN AY Techfi lm of

Billerica AG) HENME. BREA) SSSUASOREHHeAA

ANE, AUAHA PABSSSR ROEIBa)biAB ik Ar 220A PEATESb58AeBB

BY » tH A) BR RE A7OR BS2APethSes. FESrTeA.OBLOASA

HU NGAG RE CTEAbReeh, FY ERTEiRRERY

(AEN SPE SK, © FCDA AE AEPGAB FSRBO RTP ZS 8) 4SNEl

WAWZEAN HEGSR, AA AA AAAS BR I7.

[0079], 7#E FM 2C PARANA SEEP Babre 260 FHPPSOSee Bll. EPS AS BAY 3it

BIA, PURE250 HAT SERBLse,iBS 240 I) FR 2ASae SE SERAI

TARTS pM, HEIR 128RB PYAAeyFEESSDARLLkME ott ke oe ES

Hi Coae) esOI HLSSft HL PE RB ES} FESSTAYP RRB 240GeERDE}

FEM, TTRRE.eS ELSES) PDASrelLZoe. CECETEBB, PRE Od 250 I4FE

Pe) STEEN Seek2 FE oP AAA BE. BO FB St BEER 2 7SiBEFeJPTRE

[ooso] Ay heeee) SAS 310,A,310,B... 310,A VLR 310.8 2 Me)BR AD / BRISAEEX 250

Gite BE, FEA SP LAT OBL HEa240 TH) FASESSRR PEYaABL

Dh ae(5)OS AS Se LEPfe FY SAYA YS JAS Se FEF SfEARE8 Tn) BEHE

Dh Bedi> 3 AHR7SITAoh. PEARSE ERSPIaeTeT DA BIZ 30%RAR

Agta. (ELheAeaayBA 5A SEieR, Ay ANAC HA SBRI}

[0081] 7) 2C Ppa HOSEHID, HRRERK 250 FEA K bh 336 FUSER Kah 334,... 334,.

CASEI, He TP BR 334,... 334, Be TAeh792 5p MS 340,... 340. MFE SB Se

14-22 IF)

[o0s2] (CSL HESE EBITD, Sh st 260 MIRAE 336 Fl 334,... 334, Sebh S14 330)... 330,

“iE HLSREAY 340,... 340, ETT PRDLBP. GRRE 336 AM 334,... 334, WEA

feb— PakPechSF PORBETTFT TPPIRE K 4gehh SAK 330)... 330, AAA ACE

BME SFU ABEadOZ. TA SB

[0083] YF 2c Pras. fests TE 330,... 330, 8) BopADEPath Ff 340,.. . 340, AFA

BLS 250 Seg tek 336 FU 334,...334, Hee. ASLEEP, Beh SRPL4

BoralHATA HEMh SCM BEAe FH Oa fi)a, FS) 2C PAS AY A MEaBehSE 44 330,

ESFFIT 332 #hEX. BLPATERS 2C AIBA ANBOL, (AEa 330,... 330, 2RMfe&
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CN [02239605 A in AA ait O/IT TL

ARP thLATIF.

[0084] AU AIpA Fr 220A APSA Ze Behe SA— Th EA A, (aleleth SAY

FF RR HE A)79 SE Aa 334)... 33-4. Hen BA oeeaeeST AL feaohse

Hh SEA BIB IEOYLA TEA BaelCS IN — eB odBT aED Med Sebe 260 HAY BethSs, IF AHgae

SAFE250 Ey ethSAAA Ee. PA. es) ATE AD IRAHEEEEbeTEEL

334,... 33, FareBeth SS# 330,... 330, HPAAAT ASEele 320A. RAF,
thay WR, SELiTySRKbell sePEMBeta 330, AN AAAIFAPR TURTH.
[0085] BY BRMRLSR JEHoheASEaR 250BOieak. OO, A)ERAb

42 NTA FED MbIRAEBORBeae AAEBSPERE. PIO, CR ER PEKEEETM S

SPARPSTAREK 250 (WTAErkiePAERAS IME RE. PE, WEPaTS

Hh Pr) RL AeTtT)PeA tdEESFS eeTT) FSED AS tidEre

Be AEE FE 4) MY PARE A AN feTSiee AlHRAAA SeBeEEBeBEE be FSee

feBeas 45H LO-L5GHz (KAMERAE

[oos6]=ZE 9) 2C BranSc UEPAP. th Fr 220A we HE Re Ae it2Or ORE. &MeSil
h(a-t FARM 310,A Fl 310,B, ... 310,A Fl 310,B fet. UME. BMS SRSRTeG

SAB IY 5gSEABS CEBA8SOBSE. PM, SPRY 340, Fe—

ZoMA Ss. iSAX 340,AAAS. BNC 2C AIDa BIBS. (aS SA

310,B fas GPK 310,4 bbfats SE BL0,A Ba. FYE SASRT)57 SEAtEDK aR

334,... 334, CARElal — Ji) PMESBAe adTZ. TA EADRC

[0087]|FFESHAEDaeAN TeTASetTH ASABE. PEL 3 as SG A 2 SADLY

PTE ES. AAREISe PEA320A,320B, ATRePATH.

[0088] HAS AT, BPSSK 340RRSTAT,BSP IRE

HET IEbe SEAS GASA PR DeA. He) BAAS TsaHT

[ooso]) HABA AaeBEESTSRaAARbd, BA

AY deArt4 Te] —dtekBAERE128 SSSRELCA LD. SA if, it

ZEATEI TDfaSesesSA ATA RERASIPED Ke eGR BFE BEAR
x) Boeke SINeoePASA. TE SSTP.O Pee2ASREP 3

Hon AAkK ie A 320A Fil 3208.

[0090] fa Hy 3208 TAIulSRS A 2A. 2B LA2C PHAR AY 320A FASe. RO

3 RAS, Hb 3208 BASPES, HAH) 340,.340,,340, LA 3409. RHO REETE

AO PAL, BSP SCH 240B Fo FRA(YePTE ) HEAT LALA IRSE 264)... 264, CE
intr 220A SPIE MRR Jy aCABIL ARI aatSeTHE Wk, SEE ASL(skew equalization) «
[0091] HAA 3208 AN ASboea)PGE, waaFEB 2508. BOi2c PAE

320A ATATRERB 250, TERE 250B FT AXFE HZ MORHESB AE opTZBS. FAT Eeeas

FAFERB 250B AIA AR DA PEEBA ES AY AB ASTRAP ft] ANSP" EASiENSET.

[0092] #EATARASH, TRE 2508 AS224) Hf 340... . 340, APE TT A ZE ACHAT

IX 336B. SAFERIT)LGM47 XK 336B HEHSTIER XK 334.3... 334,B. IEA

PX tk 334,B... 334,B 4dd7, ikinwktikow[0093] i He 3208 2faAGehh Se, Wolk GE Ae 330... > UAT GRA 320A, fests &HIE
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CN 102239605 A

SbF 4} Hf 3.40,.

1 330)...

[0094]

Ft,&(48 330, 4

ALE SB AI Az odOT PFAO

340, FY HEJ

i=
vy    

 

  

. 340, FE FZ.

SADAth22 2pAY PEI

iz FAO

 LES, tm-e dy He 320A PRE, BESeA

EA)Be a 3 BT AN ASE TiteBP, feetSA 330...

10/17 DL

ALA tefas SK

330, AAAlaa H 320A HAY Beth &
 

  
 

 

330, ABUH MITZI » ST HEBRISEE
320B BielSf 330... .

fetS4k 330, FE,

330, [IN BEA.

 

 
Benae 3203 RAPA.  
[0095] Se

SiH, x 340,

Th, & asBy

 

 

  

FAY340, FARE. HL

SETAE4)MTBT RE

[0096] KI 3

ier 320A BIKESBT 340

984)ds) 340, Woelhae
PhatPERNMKSEEBER INS

As tH SCEPRAaAT 
Hr 320A 5 3208 RE RUEAY. ALA aa }T 320A F

Pay4528

 
  

  ASRRE

0, 26=Beth

thySl {57

BAAXT 34

SRT. FEAL
   

 

H 3208
 

 Fr 320B UIESB HY fa

AR BBUbxp

AAS EUHh Xf

[0097]

  
Fo

TP Betty SE ARE 1) ASte
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Electronic Patent Application Fee Transmittal

Title of Invention: HIGH PERFORMANCE CABLE CONNECTOR

First Named Inventor/Applicant Name: Donald W. Milbrand

Attorney Docket Number: A0863.70051US04

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Sub-Totalin

Description Fee Code Quantity Amount USD(S) 

Basic Filing:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Extension-of-Time:

Extension - 2 monthswith $0 paid 

Miscellaneous:

Submission- Information Disclosure Stmt 1806 ji|=
Total in USD ($)
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Electronic AcknowledgementReceipt

a

ee

Title of Invention: HIGH PERFORMANCE CABLE CONNECTOR

First Named Inventor/Applicant Name: Donald W. Milbrand

Customer Number: 23628pe
are

Application Type: Utility under 35 USC 111{a)

 
 

Paymentinformation:

Deposit Account 232825

Authorized User Wolf Greenfield

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentas follows:

37 CFR 1.17 (Patent application and reexamination processing fees)
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Document Document Description File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

Miscellaneous Incoming Letter A08637005 1US04-TRN-MEB. pdf acd1320ba69f7b4f31b8de437b 1la4eb034c|
93046,

Information:

Extension of Time A086370051US04-EXT-MEB.pd 00045 1ccSS0dfd599cb9eca70cf74fa683e1
bee6é

Information: 

Fee Worksheet (SB06) A086370051US04-FEE-MEB.pdf| 9e8a20d07b918e6059F810a076c3 94d 34fe2

 

Warnings: 

Information:

107933

A086370051US04-AMN-MEB.

pdf 0c3138bb20295e395e0c0883 9e88ea 16048}

Multipart Description/PDFfiles in .zip description

DocumentDescription 

Applicant Arguments/Remarks Made in an Amendment

Amendment/Req. Reconsideration-After Non-Final Reject

 
Information:

A086370051US04-IDS-MEB.pdf| £c4e2931 ef19a322b11cf30b4492cc299412)
dde4
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Multipart Description/PDFfiles in .zip description

DocumentDescription

Information Disclosure Statement(IDS) Form (SB08)

Transmittal Letter

Warnings: 

Information: 

1210494

A086370051US04-FGNREF1-

Foreign Reference MEB.pdf 9991 bSbaa4h72f39a8 |ca9cS$ 366e6b300c|
1d392

 

Warnings:

Information:

2300975

A08637005 1US04-FGNREF2-

Foreign Reference MEB.pdf 54ecd-4880fb685a9b36b12901 [6ddebSO}

 
Information:

Fee Worksheet (SB06) fee-info.pdf 3dcfb135607b4dcOdeedfdf6eS62caf38979}
aasd

 
Information:

TotalFiles Size (in bytes) 3767112 

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 applicationis being filed and the application includes the necessary componentsfor 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating acceptanceof the application as a
nationalstage submission under35 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 componentsfor
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shown on this AcknowledgementReceiptwill establish the international filing date of
the application.
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Doc Code: TRAN.LET

Document Description: Transmittal Letter
USED IN LIEU OF PTO/SB/21 (07-09)

TRANSMITTAL

FORM
Art Unit 2833

(to be usedfor all correspondenceafterinitialfiling) Felix O. Fig ueroa

ENCLOSURES(Checkall that apply)

Fee Transmittal Form[|Drawing(s) etehlowance Communication
[|Fee Attached[|Licensing-related Papers Appeal Communication to Boardof Appeals and Interferences

i Appeal Communication to TCAmendment/Reply [| Petition (AppealNotice, Brief, Reply Brief)
[|After Final Petition to Convert to a[|Proprietary InformationProvisional Application

‘ davi ; Powerof Attorney, Revocation[|[|Affidavits/declaration(s) Changeof Correspondence Address Status Letter
[x] Extension of Time Request[|Terminal Disclaimer locnttybelow (please
[| Express Abandonment Request[| Requestfor Refund * Form PTO — 1449© Copies of Cited References

x|Information Disclosure Statement||CD, Numberof CD(s) 

Certified Copy of Priority Landscape Table on CD
Document(s)    
 

Reply to Missing Parts/A Remarks
Incomplete Application

 
Reply to Missing Parts
under 37 CFR 1.52 or 1.53

WOLF, GREENFIELD & SACKS, P.C.

Signature
/Marcus E. Browne/

Printed name
Marcus E. Browne
 

Date November6, 2017

Certificate of Electronic Filing under 37 CFR §1.8
| hereby certify that this paper (along with any paperreferred to as being attached or enclosed) is being transmitted via the Office's electronic
filing system in accordance with 37 CFR § 1.6(a)(4).

Dated: November6, 2017 Electronic Signature: /Trish McDonald/
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PTO/AIA/22 (03-13)
Approved for use through 7/31/2016. OMB 0651-0031

US. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a callection af information unlessit displays a valid OMB control number.

Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER37 CFR 1.136(a) A0863.70051US04.

Application Number 15/065,683-Conf. #5112 Filed March 9, 2016
For

HIGH PERFORMANCE CABLE CONNECTOR

Art Unit 2833 Examiner F. O. Figueroa

This is a request underthe provisions of 37 CFR 1.136(a) to extend the periodforfiling a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee

|| One month (37 CFR 1.17(a)(1)) $200 $100 $50
|x| Two months (37 CFR 1.17(a)(2)) $600 $300 $150

[__] Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350
[_] Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550
[_] Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750
 

[| Applicant asserts small entity status. See 37 CFR 1.27.
[| Applicant certifies micro entity status. See 37 CFR 1.29.

Form PTO/SB/15A or B or equivalent musteither be enclosed or have been submitted previously.

[| A checkin the amountof the fee is enclosed.
Paymentby credit card. Ferm-PF0-2038is-attached.

[| The Director has already been authorized to charge fees in this application to a Deposit Account.
The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to

Deposit Account Number 23/2825

Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

lam the

|| applicant.

[x] attorney or agent of record. Registration number 71,897 . 
[| attorney or agent acting under 37 CFR 1.34. Registration number

/Marcus E. Browne/ November6, 2017
Signature Date

Marcus E. Browne 617.646.8000

Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below’.

 
[| * Totalof 1 forms are submitted.

Certificate of Electronic Filing under 37 CFR §1.8
| herebycertify that this paper (along with any paperreferred to as being attached or enclosed) is being transmitted via the Office’s electronicfiling
system in accordance with 37 CFR § 1.6(a)(4).

Dated: November 6, 2017 Electronic Signature: /Trish McDonald/ 
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Complete if known

F E E T RANS M ITTAL Application Number 15/065,683-Conf. #5112
Filing Date March 9, 2016

[Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Donald W. Milbrand,Jr.
[__eelicant certifies micro entity status. See 37 CFR 1.29.ExaminerNameFelix O. FigueroaForm PTO/SB/15A or B or equivalent must either be enclosed or -

have been submitted previousy

OTAL AMOUNT OF PAYMENT ($)940.00 Practitioner Docket No. A0863.70051US04

METHODOF PAYMENT(checkall that apply)

[| Cheek[x|creait Card[|Money Order[|None [| Other (pleaseidentify):
Deposit Account Deposit Account Number:__ 23/2825 Deposit Account Name: Wolf, Greenfield & Sacks, P.C.

For the above-identified deposit account, the Director is hereby authorized to (checkall that apply):

[|Charge fee(s) indicated below [| Charge fee(s) indicated below, except for thefiling fee
Charge any additional fee(s) or underpaymentof x |Credit any overpaymentof fee(s)
fee(s) under 37 CFR 1.16 and 1.17

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.
FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATIONFEES(U = undiscounted fee; S = small entity fee; M = micro entity fee)
FILING FEES SEARCH FEES EXAMINATION FEES

ApplicationType U/(S) S$ ($) M_($) U($) $ ($) M (S$) U($) S($) M($) Fees Paid ($)

Utility 280 140° 70 600 300 150 720 360 180
Design 180 90 45 120 60 30 460 230 115
Plant 180 90 45 380 190 95 580 290 145

Reissue 280 70 600 300 150 2,160 1,080 540
Provisional 260 0 0 0 0 0 0

* The $140 small entity statusfiling fee for a utility application is further reduced to $70 for a small entity status applicant whofiles the application via EFS-Web.
2. EXCESS CLAIM FEES

FeeDescription Undiscounted Fee ($)|Small Entity Fee ($) Micro Entity Fee ($)
Each claim over 20 (including Reissues) 80 40 20
Each independentclaim over 3 (including Reissues) 420 210 105
Multiple dependent claims 780 390 195

Total ClaimExtraClaimsFee($)FeePaid($)MultipleDependentClaims

24 - 22 or HP = 2 x 80.00 160.00 Fee ($) Fee Paid ($)
HP = highest numberof total claims paid for,if greater than 20.
Indep. Claims Extra Claims Fee ($) Fee Paid ($)

3 - Sor HP = x =
HP = highest numberof independentclaims paidfor, if greater than 9.

3. APPLICATION SIZE FEE
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computerlistings under 37 CFR 1.52(e)), the application size
fee due is $400 ($200 for small entity) ($100 for micro entity) for each additional 50 sheetsorfraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Numberof each additional 50 or fraction thereof Fee ($) Fee Paid ($)

  

- 100 = /50 = (round up to a whole number) x

4. OTHER FEE(S) Fees Paid ($)
Non-English specification, $130 fee (no small or micro entity discount)

Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity)
1806 Submission of an Information Disclosure Statement 180.00Other(e.g., late filing surcharge):
1252 Extension for response within second month 600.00

SUBMITTED BY

/Marcus E. Browne/ RegistrationNo. 74.897|Telephone «617.646.8000
Date November6, 2017

Certificate of Electronic Filing under 37 CFR §1.8
| hereby certify that this paper (along with any paperreferred to as being attached or enclosed)is being transmitted via the Office's electronic
filing system in accordance with 37 CFR § 1.6(a)(4).

Dated: November6, 2017 Electronic Signature: /Trish McDonald/
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REMARKS

In response to the Office Action mailed June 5, 2017, Applicant respectfully requests

reconsideration in view of the amendments and the following remarks. Claims 1-22 were previously

pending in this application. Claim 9 has been canceled without prejudice or disclaimer. Claims 1-5,

10, 11, 14, 15, and 18-20 have been amended. New claims 23-25 have been added, Asa result,

claims 1-8 and 10-25 are pending for examination with claims 1, 24, and 25 being independent

claims. No new matter has been added.

Support for the amendments to the claims may be found throughout Applicant’s Application

as Originally Filed including, for example, al paragraphs [0079]-[0101] and FIGs. 5 and 6.

INTERVIEW SUMMARY

Applicant’s representative Marcus E. Browne (Reg. No. 71,897) would like to thank the

Examiner for the courtesics extended during the telephone interview conducted on November 2,

2017. During the interview, the participants discussed the Information Disclosure Statement (IDS)

filed on March 20, 2016 that was noted as not being considered in the Office Action mailed on June

5, 2017. The Examiner clarified that the references listed on FORM PTO-1449/A and B

(hereinafter the “form’) were considered on May 30, 2017. Based on the discussion, it appeared

that the letter that accompanied the form was separated from the form and classified as a second,

separate IDS also filed on March 20, 2016. However, there was only one IDS filed on March 20,

2016, which was considered by the Examiner.

REJECTIONS UNDER 35 U.S.C. 8 103

Claims 1-22 are rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. Patent

No. 6,582,244 to Fogg et al. (hereinafter “Fogg”) in view of U.S. Patent No. 7,753,731 to Cohen et

al. (hereinafter “Cohen”). Without acceding to the propriety of the rejections, independent claim 1

has been amended. Reconsideration is respectfully requested in view of the foregoing amendments

and the following remarks.
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Independent claim 1

Independent claim 1, as amended, is directed to a “receptacle adapted for mounting to a

printed circuit board” and recites, among other limitations: “a first lead assembly including: a [first

monolithic housing member; andafirst plurality of conductive elements each comprising a contact

tail adapted for attachmentto the printed circuit board, a mating contact portion disposed along the

first surface of the cavity, and an intermediate portion disposed in the first monolithic housing

member and coupling the contacttail to the mating contact portion” where “the first surface of the

cavity” in the “housing... is parallel to the circuit board.” The asserted combination of Fogg and

Cohen fails to teach at least these limitations.

Fogg does not teach a lead assembly with a plurality of conductors disposed in a monolithic

housing and having mating contact portions disposed along a surface that is parallel to the printed

circuit board. Instead, Fogg arranges “terminal assembllies] 154” with “mating contact portions

302, 304, 306, and 308” such that the “mating contact portions 302, 304, 306, and 308” are in a

column that is perpendicular to the printed circuit board (See, e.g., Col. 5 Line 64 — Col. 7 Line 7

and FIG. 9 of Fogg). For convenience, FIG. 9 of Fogg is reproduced below:

FIG. 9 / 5 op 154

  Vf \ \A290 \ 293
94

Thus, the “mating contact portions 302, 304, 306, and 308” in the “terminal assembl[ies] 154” are

not disposed along a surface that is parallel to the printed circuit board. Accordingly, Fogg fails to

teach “a first lead assembly including: a first monolithic housing member; andafirst plurality of
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conductive clements cach comprising a contact tail adapted for attachment to the printed circuit

board, a mating contact portion disposed along the first surface of the cavity, and an intermediate

portion disposed in the first monolithic housing member and coupling the contacttail to the mating

contact portion” where “the first surface of the cavity” in the “housing... is parallel to the circuit

board.” The proposed modification to add an insert to the receptacle of Fogg based on the teachings

of Cohenfails to cure the deficiencies of Fogg. Thus, the asserted combination of Fogg and Cohen

fails to teach all of the limitations of claim 1. Accordingly, withdrawal of the rejection of claim 1,

and each claim that depends from claim 1, is respectfully requested.

NEW CLAIMS 23-25

New claims 23-25 are added to further clarify Applicant’s contribution to the state of the art.

For reasons that should be apparent from the discussion of the combination of Fogg and Cohen

above, it should be appreciated that new claims 23-25 patentably distinguish over the combination

of Fogg and Cohen.

GENERAL COMMENTS ON DEPENDENT CLAIMS

Since each of the dependent claims depends from a base claim that is believed to be in

condition for allowance, for the sake of brevity, Applicant believes that it is unnecessary at this time

to argue the further distinguishing features of the dependent claims. However, Applicant does not

necessarily concur with the interpretation of the previously presented dependent claims as set forth

in the Office Action, nor does Applicant concur that the basis for rejection of any of the previously

presented dependent claims is proper. Therefore, Applicant reserves the right to specifically address

the further patentability of the dependent claimsin the future.
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CONCLUSION

In view of the foregoing amendments and remarks, reconsideration is respectfully requested.

This application should now be in condition for allowance; a notice to this effect is respectfully

requested. If the Examinerbelieves, after this amendment, that the application is not in condition

for allowance, the Examiner is requested to call the Applicant’s attorney at the telephone number

listed below.

If this response is not considered timely filed and if a request for an extension of time is

otherwise absent, Applicant hereby requests any necessary extension of time. Applicant believes no

fee is due with this response. However, if a [ee is due, please charge our Deposit Account No.

23/2825 under Docket No. A0863.70051US04 from which the undersigned is authorized to draw.

Dated: November6, 2017 Respectfully submitted,

Electronic signature: /Marcus E. Browne/
Marcus E. Browne

Registration No.: 71,897
Edmund J. Walsh

Registration No.: 32,950
WOLF, GREENFIELD & SACKS,P.C.
600 Aulantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000
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AMENDMENTS TO THE CLAIMS

Applicant submits below a complete listing of the current claims, including marked-up

claims with insertions indicated by underlining and deletions indicated by strikeouts and/or double

bracketing. This listing of claims replaces all prior versions, and listings, of claims in the

application.

Listing of Claims:

1. (Currently Amended) A receptacle adapted for mounting to a printed circuit board,

comprising:

a housing having a cavity bounded bya first surface that is parallel to the circuit board and

an opposing second surface that is parallel to the circuit board;

a first lead assembly including:

a first monolithic housing member; and

a first plurality of conductive elements disposedn—a—esthousine-member each

comprising a contact tail adapted for attachment to the printed circuit board, a_ mating

contact portion disposed along the first surface of the cavity, and an intermediate portion

disposed in the first monolithic housing member and coupling the contact tail to the mating

contact portion; and

a second lead assembly including:

a second monolithic housing member; and

a second plurality of conductive elements dispesed—in—aseeondhousinemember,

cach eenductie—clement—ofthe—frst_and_seeond—plaralities_ofconductive—elements

comprising a contact tail adapted for attachment to the printed circuit board, a mating

contact portion disposed along the second surface of the cavity, and an intermediate portion

disposed in the second monolithic housing member coupling the contact tail to the mating

contact portion—wherein—the—matinecontact_portions_ofthefirst_pharality_ofconductive
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2. (Currently Amended) The receptacle as defined in claim 23 [[1]], wherein the insert includes

an electrically lossy material.

3. (Currently Amended) The receptacle as defined in claim 23 [[1]], wherein the insert contacts

selected ones of the conductive elements.

4. (Currently Amended) The receptacle as defined in claim 23 [[1]], wherein the insert includes

projections towards selected ones of the conductive elements.

5. (Currently Amended) The receptacle as defined in claim 4, wherein at least one of the first

and second monolithic housing members includes one or moreslots for receiving the projections of

the insert.

6. (Original) The receptacle as defined in claim 1, wherein the contact tails and the mating

contact portions are disposed at right angles.

7. (Original) The receptacle as defined in claim 1, wherein the first plurality of conductive

elements and the second plurality of conductive elements form rows of contacts on the first and

second surfaces, respectively, of the cavity.

8. (Original) The receptacle as defined in claim 1, wherein the first and second surfaces of the

cavity include slots configured to receive the conductive elements of the first plurality of conductive

elements and the second plurality of conductive elements, respectively.

9. (Canceled)
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10. (Currently Amended) The receptacle as defined in claim 1, wherein the first plurality of

conductive elements is molded in the first monolithic housing member, and the second plurality of

conductive elements is molded in the second monolithic housing member.

LL. (Currently Amended) The receptacle as defined in claim |, wherein the housing, the first

monolithic housing member and the second monolithic housing member are made of an insulative

matcrial.

12. (Original) The receptacle as defined in claim 1, wherein the housing includes at least one

projection from a lower surface thereof.

13. (Original) The receptacle as defined in claim 1, further comprising a shell adapted for

attachmentof the housing to the printed circuit board.

14. (Currently Amended) The receptacle as defined in claim 1, wherein the housing further

comprises a second cavity bounded by a third surface and an opposing fourth surface, further

comprising a third lead assembly including a third plurality of conductive elements disposed in a

third monolithic housing member and a fourth lead assembly including a fourth plurality of

conductive elements disposed in a fourth monolithic housing member, each conductive element of

the third and fourth pluralities of conductive elements comprising a contact tail adapted for

attachment to the printed circuit board, a mating contact portion and an intermediate portion

coupling the contact tail to the mating contact portion, wherein the mating contact portions ofthe

third plurality of conductive elements are disposed along the third surface of the second cavity and

the mating contact portions of the fourth plurality of conductive elements are disposed along the

fourth surface of the second cavity.

15. (Currently Amended) Thereceptacle of claim 23 [[1]], wherein:

for each conductive elementof a first subset of the first plurality of conductive elements, a

portion of the conductive element is exposed through the first monolithic housing member, and
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for cach conductive clement of a second subsct of the second plurality of conductive

elements, a portion of the conductive element is exposed through the second monolithic housing

memnber.

16. (Original) The receptacle of claim 15, wherein:

a first surface of the insert comprisesafirst plurality of projections, each projection of the

first plurality of projections being coupled to a conductive clementofthe first subsct; and

a second surface of the insert comprises a second plurality of projections, each projection of

the second plurality of projections being coupled to a conductive elementof the second subset.

17. (Original) The receptacle of claim 16, wherein:

the first plurality of conductive elements comprises conductive elements disposed in a

plurality of pairs of conductive elements; and

the first subset of the first plurality of conductive elements comprises conductive elements

each of which is disposed adjacenta pair of the plurality of pairs.

18. (Currently Amended) The receptacle of claim 23 [[1]], wherein the insert includes a

conductive material.

19. (Currently Amended) Thereceptacle of claim 23 [[1]], wherein the insert is at least partially

conductive.

20. (Currently Amended) The receptacle as defined in claim 23 [[1]], wherein:

the insert includes an electrically lossy material; and

the electrically lossy material is electrically coupled to selected onesofthe first plurality of

conductive elements and the second plurality of conductive clements.

21. (Original) The receptacle as defined in claim 20, wherein:
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the first plurality of conductive clements are positioned in a first row, the first row

comprising pairs of the first plurality of conductive elements separated by single conductive

elements of the first plurality of conductive elements;

the second plurality of conductive elements are positioned in a second row, the second row

comprising pairs of the second plurality of conductive elements separated by single conductive

elements of the second plurality of conductive elements; and

the electrically lossy material is sclectively clectrically coupled to the single conductive

elements of thefirst plurality of conductive elements and second plurality of conductive elements.

22. (Original) The receptacle as defined in claim 21, wherein:

the insert includes projections towards the selected ones of the conductive elements.

23. (New) The receptacle as defined in claim 1, further comprising an insert disposed between

the first and second lead assemblies.

24. (New) A receptacle adapted for mounting to a printed circuit board, comprising:

a housing having a cavity bounded by a first surface that is parallel to the printed circuit

board and a second surface that faces the first surface and is parallel to the printed circuit board;

a first lead assembly including:

a first plurality of conductive elements each comprising a mating contact portion

disposed along the first surface of the cavity, a contact tail adapted for attachment to the

printed circuit board and disposedat a right angle relative to the mating contact portion, and

an intermediate portion coupling the contact tail to the mating contact portion; and

a first monolithic housing member molded over the intermediate portions of each

conductive elementofthe first plurality of conductive elements; and

a second Icad assembly, separate and distinct from the first lead assembly, including:

a second plurality of conductive elements each comprising a mating contact portion

disposed along the second surface of the housing cavily, a contact tail adapted for

attachment to the printed circuit board and disposed at a right angle relative to the mating
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contact portion, and an intermediate portion coupling the contact tail to the mating contact

portion; and

a second monolithic housing member molded over the intermediate portions of each

conductive element of the second plurality of conductive elements.

25. (New) A receptacle adapted for mounting to a printed circuit board, comprising:

a monolithic housing made of an insulative matcrial and having a cavity bounded bya first

surface that is parallel to the printed circuit board and a second surface that faces the first surface

andis parallel to the printed circuit board;

a shell adapted for attachmentof the housingto the printed circuit board;

a first lead assembly including:

a first plurality of conductive elements including at least six conductive elements,

each of the first plurality of conductive elements comprising a mating contact portion

disposed along the first surface of the cavity, a contact tail adapted for attachment to the

printed circuit board and disposedat a right angle relative to the mating contact portion, and

an intermediate portion coupling the contacttail to the mating contact portion; and

a first monolithic housing member made of an insulative material and molded over

the intermediate portions of each conductive element of the first plurality of conductive

elements; and

a second lead assembly, separate and distinct from the first lead assembly, including:

a second plurality of conductive elements including at least six conductive elements,

each of the second plurality of conductive elements comprising a mating contact portion

disposed along the second surface of the housing cavity, a contact tail adapted for

attachment to the printed circuit board and disposed at a right angle relative to the mating

contact portion, and an intermediate portion coupling the contact tail to the mating contact

portion; and

a second monolithic housing member made of an insulative material and molded

over the intermediate portions of each conductive element of the second plurality of

conductive elements.
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™ See the attached detailed Office action foralist of the certified copies not received.
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U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper Na./Mail Date 20171227
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DETAILED ACTION

Notice of Pre-AlA or AIA Status

The present application is being examined underthe pre-AlAfirst to invent

provisions.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphsof pre-AlA 35 U.S.C.

102 that form the basis for the rejections under this section madein this Office action:

A person shall be entitled to a patent unless —

(bp) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than oneyearprior to the date of application
for patent in the United States.

Claims 1, 6-8, 10, 23 and 24 are rejected underpre-AlA 35 U.S.C. 102(B) as

being anticipated by Trammel (US 6,296,496).

Trammel discloses a receptacle adapted for mounting to a printed circuit board,

comprising: a housing (11) having a cavity (17) bounded bya first surface (top) that is

parallel to the circuit board and an opposing second surface (bottom) that is parallel to

the circuit board;a first lead assembly including a first monolithic housing member

(401); andafirst plurality of conductive elements (20) each comprising a contacttail

(25) adapted for attachmentto the printed circuit board, a mating contact portion (23)

disposed alongthe first surface of the cavity, and an intermediate portion (21) disposed

in the first monolithic housing member and coupling the contacttail to the mating

contact portion; and a second lead assembly including; a second monolithic housing

member(402); and a second plurality of conductive elements (20) each comprising a

LUXSHARE EXHIBIT 1003

Page 241 of 1097



LUXSHARE EXHIBIT 1003 
Page 242 of 1097

Application/Control Number: 15/065,683 Page 3
Art Unit: 2833

contacttail (25) adapted for attachmentto the printed circuit board, a mating contact

portion (23) disposed along the second surface of the cavity, and an intermediate

portion (21) disposed in the second monolithic housing membercoupling the contacttail

to the mating contact portion.

Regarding claim 6, Trammeldiscloses the contacttails and the mating contact

portions disposed at right angles.

Regarding claim 7, Trammeldisclosesthefirst plurality of conductive elements

and the second plurality of conductive elements forming rows of contacts on the first

and second surfaces, respectively, of the cavity.

Regarding claim 8, Trammeldiscloses the first and second surfacesof the cavity

include slots configured to receive the conductive elementsofthe first plurality of

conductive elements and the secondplurality of conductive elements, respectively.

Regarding claim 10, Trammeldisclosesthefirst plurality of conductive elements

is moldedin the first housing member, and the secondplurality of conductive elements

is molded in the second housing member.

Regarding claim 23, Trammeldiscloses an insert (30) disposed betweenthefirst

and second lead assemblies.

Regarding claim 24, Trammeldiscloses a receptacle adapted for mounting to a

printed circuit board, comprising: a housing (11) having a cavity (17) bounded bya first

surface (top) that is parallel to the printed circuit board and a second surface (bottom)

that faces the first surface and is parallel to the printed circuit board;a first lead
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assembly including (401): a first plurality of conductive elements (20) each comprising a

mating contact portion (23) disposed alongthefirst surface of the cavity, a contacttail

(25) adapted for attachmentto the printed circuit board and disposedat a right angle (at

least a part) relative to the mating contact portion, and an intermediate portion (21)

coupling the contacttail to the mating contact portion; andafirst monolithic housing

member(401) molded overthe intermediate portions of each conductive elementof the

first plurality of conductive elements; and a second lead assembly (402), separate and

distinct from the first lead assembly, including: a secondplurality of conductive elements

(20) each comprising a mating contact portion (23) disposed along the second surface

of the housing cavity, a contacttail (25) adapted for attachmentto the printed circuit

board and disposed at a right angle relative to the mating contact portion, and an

intermediate portion (21) coupling the contacttail to the mating contact portion; and a

second monolithic housing member(402) molded over the intermediate portions of each

conductive elementof the secondplurality of conductive elements.

Claim Rejections - 35 USC § 103

The following is a quotation of pre-AlA 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, 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 obviousat the
time the invention was madeto a person having ordinaryskill in the art to which said subject
matter pertains. Patentability shall not be negatived by the mannerin which the invention was
made.

Claims 2-5 and 15-22 are rejected under pre-AlA 35 U.S.C. 103(a) as being

unpatentable over Trammel in view of Cohenet al. (US 7,753,731).
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Regarding claim 2, Cohen teaches(in Fig. 4) the use of an insert (160) disposed

betweenthefirst and second lead assemblies; the insert including an electrically lossy

material. It would have been obviousto one of ordinary skill in the art at the time the

invention was madeto useaninsert, as taught by Cohen, in orderto provide the

desired shielding and reduce crosstalk between the lead assemblies/rows.

Regarding claim 3, Cohen teachesthe insert contacting selected ones of the

conductive elements.

Regarding claim 4, Cohen teachesthe insert including projections towards

selected ones of the conductive elements.

Regarding claim 5, Cohen teachesat least one of the first and second housing

membersincluding one or moreslots for receiving the projections of the insert.

Regarding claim 15, Trammel, as modified by Cohen, discloses that for each

conductive elementof a first subset of the first plurality of conductive elements, a

portion of the conductive element is exposed through thefirst housing member, and for

each conductive element of a second subsetof the second plurality of conductive

elements, a portion of the conductive element is exposed through the second housing

member.

Regarding claim 16, Cohen disclosesa first surface of the insert comprising a

first plurality of projections, each projection of the first plurality of projections being

coupled to a conductive elementof the first subset; and a second surfaceofthe insert

comprises a secondplurality of projections, each projection of the second plurality of

projections being coupled to a conductive elementof the second subset.
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Regarding claim 17, Cohen disclosesthefirst plurality of conductive elements

comprising conductive elements disposedin a plurality of pairs of conductive elements;

and the first subsetof the first plurality of conductive elements comprises conductive

elements each of which is disposed adjacenta pair of the plurality of pairs.

Regarding claim 18, Cohen teachesthe insert including a conductive material.

Regarding claim 19, Cohen teachesthe insert being at least partially conductive.

Regarding claim 20, Cohen teachesthe insert including an electrically lossy

material; and the electrically lossy material is electrically coupled to selected ones of the

first plurality of conductive elements and the secondplurality of conductive elements.

Regarding claim 21, Trammel, as modified by Cohen, disclosesthefirst plurality

of conductive elements positionedinafirst row, the first row comprising pairs of the first

plurality of conductive elements separated by single conductive elements of thefirst

plurality of conductive elements; the secondplurality of conductive elements positioned

in a second row, the second row comprising pairs of the second plurality of conductive

elements separated by single conductive elements of the secondplurality of conductive

elements; and the electrically lossy material is selectively electrically coupled to the

single conductive elementsof the first plurality of conductive elements and second

plurality of conductive elements.

Regarding claim 22, Cohen disclosesthe insert includes projections towards the

selected ones of the conductive elements.
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Claims 11-14 and 25 are rejected under pre-AlA 35 U.S.C. 103(a) as being

unpatentable over Trammelin view of Fogg et al. (US 6,582,244).

Regarding claim 11, Trammeldisclosesthefirst housing member and the second

housing member madeof an insulative material. Fogg teaches a housing (150) made

of insulating material.

Regarding claim 12, Fogg discloses the housing includesat least one projection

from a lower surface thereof.

Regarding claim 13, Fogg discloses a shell (10) adapted for attachmentof the

housing to the printed circuit board.

It would have been obvious to one of ordinary skill in the art at the time the

invention was madeto form the housing of insulating material with a lower projection

and a shell, as taught by Fogg, in order to reduce weight and cost of the connector.

Regarding claim 14, Fogg discloses the housing further comprises a second

cavity (204) bounded bya third surface (210) and an opposing fourth surface (212),

further comprising a third lead assembly includingathird plurality of conductive

elements (306) disposed in a third housing memberand a fourth lead assembly

including a fourth plurality of conductive elements (308) disposed in a fourth housing

member, each conductive elementof the third and fourth pluralities of conductive

elements comprising a contacttail adapted for attachmentto the printed circuit board, a

mating contact portion and an intermediate portion coupling the contacttail to the

mating contact portion, wherein the mating contact portions of the third plurality of

conductive elements are disposed along thethird surface of the second cavity and the
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mating contact portions of the fourth plurality of conductive elements are disposed along

the fourth surface of the second cavity. It would have been obviousto oneof ordinary

skill in the art at the time the invention was made to form additional subassemblies, as

taught by Fogg, in orderto provide the desire interface to transmit the desired signals.

Regarding claim 25, Trammeldiscloses a receptacle adapted for mounting to a

printed circuit board, comprising: a monolithic housing (11) and having a cavity (17)

boundedbya first surface (top) that is parallel to the printed circuit board and a second

surface (bottom) that faces thefirst surface and is parallel to the printed circuit board; a

first lead assembly (401) including: a first plurality of conductive elements (20) including

at least six conductive elements, each ofthe first plurality of conductive elements

comprising a mating contact portion disposed along the first surface of the cavity, a

contacttail adapted for attachmentto the printed circuit board and disposed at a right

angle relative to the mating contact portion, and an intermediate portion coupling the

contacttail to the mating contact portion; andafirst monolithic housing member(401)

madeof an insulative material and molded overthe intermediate portions of each

conductive elementof thefirst plurality of conductive elements; and a second lead

assembly (402), separate and distinct from thefirst lead assembly, including: a second

plurality of conductive elements including at least six conductive elements, each of the

secondplurality of conductive elements comprising a mating contact portion disposed

along the second surface of the housing cavity, a contacttail adapted for attachment to

the printed circuit board and disposed at a right angle relative to the mating contact
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portion, and an intermediate portion coupling the contacttail to the mating contact

portion; and a second monolithic housing member(402) madeofan insulative material

and molded overthe intermediate portions of each conductive element of the second

plurality of conductive elements.

Fogg teaches a housing (150) madeofinsulating material; a shell (10) adapted

for attachmentof the housing to the printed circuit board. It would have been obvious to

one of ordinary skill in the art at the time the invention was madeto form the housing of

insulating material with a lower projection and a shell, as taught by Fogg, in order to

reduce weight and cost of the connector.

Response to Arguments

Applicant’s arguments with respect to the claims have been considered but are

mootin view of the new groundsofrejection, as applied.

Conclusion

Applicant's amendmentnecessitated the new ground(s) of rejection presentedin

this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37

CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE

MONTHS from the mailing date of this action. In the eventa first reply is filed within

TWO MONTHSof the mailing date ofthis final action and the advisory action is not

LUXSHARE EXHIBIT 1003

Page 248 of 1097



LUXSHARE EXHIBIT 1003 
Page 249 of 1097

Application/Control Number: 15/065,683 Page 10
Art Unit: 2833

mailed until after the end of the THREE-MONTHshortenedstatutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of

the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHSfrom the date of this final action.

Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to FELIX O. FIGUEROA whosetelephone numberis

(571)272-2003. The examiner can normally be reached on Mon.-Fri., 10:00am-6:00pm.

Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an

interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http:/Avwww.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Renee Luebke can be reached on (571) 272-2009. The fax phone number

for the organization wherethis 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 accessto 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.

/FELIX O. FIGUEROA/

Primary Examiner
Art Unit 2833
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Request for Application Number 15/065,683-Conf. #5112
Continued Examination (RCE) Filing Date March 9, 2016

Transmittal First Named Inventor Donald W. Milbrand, Jr.
MailStee8

Mail Stop RCE Art Unit 2833
Commissionerfor Patents Examiner Name F. O. FigueroaP.O. Box 1450
Alexandria, VA 22313-1450 Attorney Docket Number|AO863.70051US04

 

  
This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to anyutility or plant application filed prior to June 8, 1995, to any
international application that does not comply with the requirements of 35 U.S.C 371, or to any design application. See Instruction Sheet for RCEs (not to
be submitted to the USPTO on page 2.)

Submission required under 37 CFR 1.114|Note:If the RCEis proper, any previously filed unentered amendments and
amendments enclosed with the RCE will be entered in the order in which they werefiled unless applicant instructs otherwise. If
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such
amendment(s).
a. Previously submitted. If a final Office action is outstanding, any amendmentsfiled after the final Office action

may be considered as a submission evenif this box is not checked.

i. Consider the arguments in the Appeal Brief or Reply Brief previouslyfiled on

i.[|Jother
b. Enclosed

i. Amendment/Reply iii. Information Disclosure Statement (IDS)

ii. [| Affidavit(s)/ Declaration(s) iv. Other Copies of cited references

a. [| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) fora
period of months. (Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

b. [| Other
Fees |The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCEisfiled.

a. [| The Director is hereby authorized to charge the following fees, any underpaymentof fees, or credit any
overpayments, to Deposit Account No. 23/2825 .

[x] RCE fee required under 37 CFR 1.17(e)
ii [__] Extension of time fee (87 CFR 1.136 and 1.17)
ii. [other

b. [| Checkin the amount of $ enclosed
c.|_X|Payment by credit card (FeraPFO-2038-enclesed)

WARNING: Information on this form may becomepublic. Credit card information should not be included on this form. Provide credit
card information and authorization on PTO-2038.

 

  
 

 

SIGNATUREOFAPPLICANT, ATTORNEY, OR AGENT REQUIRED

Signature /Marcus E. Browne/ Date April 5, 2018

Name (PrinvType) Marcus E. Browne Registration No.|71,897

 

  

Certificate of Electronic Filing under 37 C.F.R. § 1.8
| hereby certify that this paper (along with any paperreferred to as being attached or enclosed)is being transmitted via the Office's electronic filing
system in accordancewith 37 C.F.R. § 1.6(a)(4}.

Dated: April 5, 2018 Electronic Signature for: /Eileen M. MacKenzie/
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Complete if known

F E E T RANS M ITTAL Application Number 15/065,683-Conf. #5112
Filing Date March 9, 2016

[Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Donald W. Milbrand,Jr.
[__eelicant certifies micro entity status. See 37 CFR 1.29.ExaminerName O. FigueroaForm PTO/SB/15A or B or equivalent must either be enclosed or -

have been submitted previousy

OTAL AMOUNT OF PAYMENT ($)1,300.00 Practitioner Docket No. A0863.70051US04

METHODOF PAYMENT(checkall that apply)

[| Cheek[x|creait Card[|Money Order[|None [| Other (please identify):
X |Deposit Account Deposit Account Number:__ 23/2825 Deposit Account Name: Wolf, Greenfield & Sacks, P.C.

For the above-identified deposit account, the Director is hereby authorized to (checkall that apply):

[|Charge fee(s) indicated below [| Charge fee(s) indicated below, except for thefiling fee
Charge any additional fee(s) or underpaymentof x|Credit any overpaymentof fee(s)
fee(s) under 37 CFR 1.16 and 1.17

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.
FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATIONFEES(U = undiscounted fee; S = small entity fee; M = micro entity fee)
FILING FEES SEARGH FEES EXAMINATION FEES

ApplicationType U/(S) S$ ($) M($) U($) S ($) M($) U($) S($) M($) Fees Paid ($)

Utility 300 150° 75 660 330 165 760 380 190
Design 200 100 50 160 80 40 600 300 150
Plant 200 100 50 420 210 105 620 310 155

Reissue 300 150 75 660 330 165 2,200 1,100 550
Provisional 280 140 70 0 0 0 0 0 0

* The $150 small entity statusfiling fee for a utility application is further reduced to $75 for a small entity status applicant whofiles the application via EFS-Web.
2. EXCESS CLAIM FEES

FeeDescription Undiscounted Fee ($)|Small Entity Fee ($) Micro Entity Fee ($)
Each claim over 20 (including Reissues) 100 50 25
Each independentclaim over 3 (including Reissues) 460 230 115
Multiple dependent claims 820 410 205

Total ClaimExtraClaimsFee($)FeePaid($)MultipleDependentClaims

24 - 24 or HP = x Fee ($) Fee Paid ($)
HP = highest numberof total claims paid for,if greater than 20.
Indep. Claims Extra Claims Fee ($) Fee Paid ($)

3 - Sor HP = x =
HP = highest numberof independentclaims paidfor, if greater than 9.

3. APPLICATION SIZE FEE
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computerlistings under 37 CFR 1.52(e)), the application size
fee due is $400 ($200 for small entity) ($100 for micro entity) for each additional 50 sheetsorfraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Numberof each additional 50 or fraction thereof Fee ($) Fee Paid ($)
- 100 = /50 = (round up to a whole number) x

4. OTHER FEE(S) Fees Paid ($)
Non-English specification, $130 fee (no small or micro entity discount)

Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity)

Other(e.g., late filing surcharge): _1801 Request for continued examination (RCE)- ist... 1,300.00
SUBMITTED BY

/Marcus E. Browne/ FesistationNo. 74,897|Telephone 617.646.8000
Date April 5, 2018

  

Certificate of Electronic Filing under 37 C.F.R. § 1.8
I herebycertify that this paper (along with any paperreferred to as being attached or enclosed) is being transmitted via the Office's electronic
filing system in accordance with 37 C.F.R. § 1.6(a)(4).

Dated: April 5, 2018 Electronic Signature for: /Eileen M. MacKenzie/
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Application No.: 15/065,683 9 Docket No.: AQ863.7005 1US04

REMARKS

In response to the Office Action mailed January 5, 2018, Applicant respectfully requests

reconsideration in view of the amendments and the following remarks. Claims 1-8 and 10-25 were

previously pending in this application. Claims 1, 24, and 25 have been amended.Asa result, claims

1-8 and 10-25 are pending for examination with claims 1, 24, and 25 being independent claims. No

new matter has been added. The application as presented is believed to be in condition for

allowance.

Support for the amendments to the claims may be found throughout Applicant’s Application

as Originally Filed including, for example, at paragraphs |0059]-[0066] and [0079]-[0101] and

FlGs. 1, 5, and 6.

REJECTIONS UNDER35 U.S.C. 8§ 102 & 103

Claims 1, 6-8, 10, 23 and 24 are rejected under 35 U.S.C. §$102(b) as being anticipated by

U.S. Patent No. 6,296,496 to Trammel (hereinafter “Trammel”). Claims 2-5 and 15-22 are rejected

under 35 U.S.C. §103(a) as being unpatentable over Trammelin view of U.S. Patent No. 7,753,731

to Cohenet al. (hereinafter “Cohen’”). Claims 11-14 and 25 are rejected under 35 U.S.C. §103(a) as

being unpatentable over Trammelin view of U.S. Patent No. 6,582,244 to Foggetal. (hereinafter

“Fogg”). Without acceding to the propriety of the rejections, independent claims 1, 24, and 25 have

been amended. Reconsideration is respectfully requested in view of the foregoing amendments and

the following remarks.

Independent claim 1

Independent claim 1, as amended, is directed to a “receptacle adapted for mounting to a

printed circuit board” and recites, among other limitations: “‘a housing having a cavity bounded by a

first surface that is parallel to the printed circuit board and an opposing second surface that is

parallel to the printed circuit board, each of the first and second surfaces being disposed above a
39 66,

first side of the printed circuit board,” “a first plurality of conductive elements each comprising a

contact tail... that is perpendicular to the first side of the printed circuit board,” and “‘a second
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plurality of conductive elements cach comprising a contact tail... that is perpendicular to the first

side of the printed circuit board.” Trammelfails to teach at least these limitations.

Trammel does not teach a housing having a cavity with first and second opposing surfaces

both disposed on a sameside of the printed circuit board or disposing the contact tails of conductors

perpendicular to the printed circuit board. Instead, the opposing surfaces of “cavities 17” in the

“housing 10” are disposed on opposite sides of the “PCB 2” and the “contact tail[s] 25” are

connected to “signal pads 55” on opposing sides of “the PCB 2” that are parallel to the “signal

contacts 20” (see, e.g., Col. 2 Line 43 — Cal 3 Line 58 and FIGs. 2 and 3). For convenience, FIGs. 2

and 3 of Trammel are reproduced below.

 
FIG. 3

FIG. 2

Thus, the first and second opposing surfaces of the cavity 17 in Trammel are not both

disposed on the same side of the PCB 2 and the contact tails 25 are not disposed perpendicular to

the PCB 2. Accordingly, Trammel fails to teach “a housing having a cavity bounded byafirst

surface that is parallel to the printed circuit board and an opposing second surface that is parallel to

the printed circuit board, each of the first and second surfaces being disposed abovea first side of
ot 66

the printed circuit board,” “a first plurality of conductive elements each comprising a contacttail...

that is perpendicular to the first side of the printed circuit board,” and “a second plurality of

conductive elements each comprising a contact tail... that is perpendicular to the first side of the

printed circuit board.”
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Further, one of skill in the art would have had no reason to modify Trammel to have “afirst

plurality of conductive elements each comprising a contacttail... that is perpendicular to the first

side of the printed circuil board,” and “a second plurality of conductive elements each comprising a

contact tail... that is perpendicular to the first side of the printed circuit board.” To the contrary,

Trammel teaches a design technique to improve a connector mounted to an edge of printed circuit

board. The contact tails are shaped to support that mounting configuration, such that modifying the

contact tails to be as claimed would have interfered with the intended functions of the connector of

Trammel such that one of skill in the art would have had no reason to make such modifications.

Consequently, claim 1 is patentable over Trammel. Accordingly, withdrawal of the rejection of

claim 1, and each claim that depends from claim1, is respectfully requested.

Independentclaim 24

Independent claim 24, as amended, is directed to a “receptacle adapted for mounting to a

printed circuit board” and recites, among other limitations: “a first plurality of conductive elements

each comprising... a contact tail adapted for attachment to the printed circuit board and disposed

perpendicular to the mating contact portion, and an intermediate portion coupling the contacttail to

the mating contact portion and comprising a right angle bend,” and “a second plurality of

conductive elements that are longer than the first plurality of conductive elements and each

comprise... a contact tail adapted for attachment to the printed circuit board and disposed

perpendicular to the mating contact portion, and an intermediate portion coupling the contacttail to

the mating contact portion and comprising a right angle bend.” Trammelfails to teach at least these

limitations.

Trammeldoes not teach disposing the contact tails of conductors perpendicular to the mating

contact portions, the conductors having a right angle bend, or the second plurality of conductive

elements being longer than the first plurality of conductive elements. Instead, the “contacttail 25”

of cach “clongated beam 21” is substantially parallel to the “contact portion 23,” the central portion

of the “elongated beam 21”is straight, and the “elongated beam[s] 21” in both rows of conductors

are the samelength (see, e.g., Col. 2 Line 43 — Col 3 Line 58 and FIGs. 2 and 3). Thus, the contact

tails 25 are not disposed perpendicular to contact portions 23, the elongated beams 21 do not
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comprise a right angle bend, and the clongated beams 21 in the first row are not longer than the

elongated beams 21 in the second row. Accordingly, Trammel fails to teach “a first plurality of

conductive elements each comprising... a contact tail adapted for attachment to the printed circuit

board and disposed perpendicular to the mating contact portion, and an intermediate portion

coupling the contact tail to the mating contact portion and comprising a right angle bend,” and “a

second plurality of conductive elements that are longer than the first plurality of conductive

elements and cach comprise... a contact tail adapted for attachment to the printed circuit board and

disposed perpendicular to the mating contact portion, and an intermediate portion coupling the

contacttail to the mating contact portion and comprising a right angle bend.”

Further, one of skill in the art would have had no reason to modify Trammel to have “a first

plurality of conductive elements each comprising... a contact tail adapted for attachment to the

printed circuit board and disposed perpendicular to the mating contact portion, and an intermediate

portion coupling the contacttail to the mating contact portion and comprising a right angle bend,”

and “a second plurality of conductive elements that are longer than the first plurality of conductive

elements and each comprise... a contact tail adapted for attachmentto the printed circuit board and

disposed perpendicular to the mating contact portion, and an intermediate portion coupling the

contact tail to the mating contact portion and comprising a right angle bend.” To the contrary,

Trammelteaches a design technique to improve a connector mounted to an edgeof printed circuit

board. The conductors are shaped to support that mounting configuration, such that modifying the

conductors to be as claimed would have interfered with the intended functions of the connector of

Trammel such that one of skill in the art would have had no reason to make such modifications.

Thus, claim 24 is patentable over Trammel. Accordingly, withdrawal of the rejection of claim 24 is

respectfully requested.

Independentclaim 25

Independent claim 25, as amended, is directed to a “receptacle adapted for mounting to a

printed circuit board” and recites, among other limitations: “a first plurality of conductive elements”

that “each... compris[e]... a contact tail adapted for allachment to at least one first hole in the

printed circuit board and disposed perpendicular to the mating contact portion, and an intermediate
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portion coupling the contact tail to the mating contact portion and comprising a right angle bend”

and “a second plurality of conductive elements” that “each... compris[e]... a contacttail adapted for

attachment to at least one second hole in the printed circuit board and disposed perpendicular to the

mating contact portion, and an intermediate portion coupling the contact tail to the mating contact

portion and comprising a right angle bend.” The asserted combination of Trammel and Foggfails to

teach at least these limitations.

Trammcel docs not teach disposing the contact tails of conductors perpendicular to the mating

contact portions, attaching contact tails to holes in the printed circuit board, or the conductors

having a right angle bend. Instead, the “contact tail 25” of each “elongated beam 21” is

substantially parallel to the “contact portion 23,” the “contact tail[s] 25°” are connected to “signal

pads 55” by solder on opposing sides of “the PCB 2” that are parallel to the “signal contacts 20,”

and the central portion of the “elongated beam 21”is straight (see, e.g., Col. 2 Line 43 — Col 3 Line

58 and FIGs. 2 and 3). Thus, the contact tails 25 are not disposed perpendicular to contact portions

23, the contact tails 25 are not attached to holes in the PCB 2, and the elongated beams 21 do not

comprise a right angle bend. Accordingly, Trammel fails to teach “a first plurality of conductive

elements” that “each... compris[e]... a contact tail adapted for attachment to at least one first hole

in the printed circuit board and disposed perpendicular to the mating contact portion, and an

intermediate portion coupling the contact tail to the mating contact portion and comprising a right

angle bend” and “a second plurality of conductive elements” that “each... compris[e]... a contact

tail adapted for attachment to at least one second hole in the printed circuit board and disposed

perpendicular to the mating contact portion, and an intermediate portion coupling the contacttail to

the mating contact portion and comprising a right angle bend.” The proposed modification to

Trammel to construct the housing out of an insulative material and add a shell based on the

teachings of Fogg fails to cure the deficiencies of Trammel. Thus, the asserted combination of

Trammeland Foggfails to teach all of the limitations of claim 25.

Further, one of skill in the art would have had no reason to modify Trammel to have “afirst

plurality of conductive elements” that “each... compris[e]... a contact tail adapted for attachmentto

at least one first hole in the printed circuit board and disposed perpendicular to the mating contact

portion, and an intermediate portion coupling the contact tail to the mating contact portion and
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comprising a right angle bend” and “a sccond plurality of conductive clements” that “cach...

compris[e]... a contact tail adapted for attachmentto at least one second hole in the printed circuit

board and disposed perpendicular to the mating contact portion, and an intermediate portion

coupling the contact tail to the mating contact portion and comprising a right angle bend.” To the

contrary, Trammel teaches a design technique to improve a connector mounted to an edge of printed

circuit board. The conductors are shaped to support that mounting configuration, such that

modifying the conductors to be as claimed would have interfered with the intended functions of the

connector of Trammel such that one of skill in the art would have had no reason to make such

modifications. Thus, claim 25 is patentable over the combination of Trammel and Fogg.

Accordingly, withdrawal of the rejection of claim 25 is respectfully requested.

GENERAL COMMENTS ON DEPENDENT CLAIMS

Since each of the dependent claims depends from a base claim that is believed to be in

condition for allowance, for the sake of brevity, Applicant believes that it is unnecessary at this time

to argue the further distinguishing features of the dependent claims. However, Applicant does not

necessarily concur with the interpretation of the previously presented dependent claims as sct forth

in the Office Action, nor does Applicant concur that the basis for rejection of any of the previously

presented dependent claims is proper. Therefore, Applicant reserves the right to specifically address

the further patentability of the dependent claimsin the future.
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CONCLUSION

In view of the foregoing amendments and remarks, reconsideration is respectfully

requested. This application should now be in condition for allowance; a notice to this effect is

respectfully requested. If the Examinerbelieves, after this amendment, that the application is not

in condition for allowance, the Examiner is requested to call the Applicant’s attorney at the

telephone numberlisted below.

If this response is not considered timely filed and if a request for an extension of time is

otherwise absent, Applicant hereby requests any necessary extension of time. Applicant believes no

fee is due with this response. However, if a fee is due, please charge our Deposit Account No.

23/2825 under Docket No. A0863.70051US04 from which the undersigned is authorized to draw.

Dated: April 5, 2018 Respectfully submitted,

Electronic signature: /Marcus E. Browne/
Marcus E. Browne

Registration No.: 71,897
Edmund J. Walsh

Registration No.: 32,950
WOLF, GREENFIELD & SACKS,P.C.
600 Aulantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000
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AMENDMENTS TO THE CLAIMS

Applicant submits below a complete listing of the current claims, including marked-up

claims with insertions indicated by underlining and deletions indicated by strikeouts and/or double

bracketing. This listing of claims replaces all prior versions, and listings, of claims in the

application.

Listing of Claims:

1. (Currently Amended) A receptacle adapted for mounting to a printed circuit board,

comprising:

a housing having a cavity bounded by a first surface that is parallel to the printed circuit

board and an opposing second surface that is parallel to the printed circuit board, each of the first$$$

and second surfaces being disposed above a [first side of the printed circuit board;
 

a first lead assembly including:

a first monolithic housing member; and

a first plurality of conductive elements each comprising a contact tail adapted for

attachment to the printed circuit board that is perpendicular to the first side of the printed
 

circuit board, a mating contact portion disposed along the first surface of the cavity, and an

intermediate portion disposed in the first monolithic housing member and coupling the

contact tail to the mating contact portion; and

a second lead assembly including:

a second monolithic housing member; and

a second plurality of conductive elements cach comprising a contact tail adapted for

attachment to the printed circuit board that is perpendicular to the first side of the printed

circuit board, a mating contact portion disposed along the second surface of the cavity, and

an intermediate portion disposed in the second monolithic housing member coupling the

contact tail to the mating contact portion.

2. (Previously presented) The receptacle as defined in claim 23, wherein the insert includes an

electrically lossy material.
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3. (Previously presented) The receptacle as defined in claim 23, whercin the insert contacts

selected ones of the conductive elements.

4, (Previously presented) The receptacle as defined in claim 23, wherein the insert includes

projections towards selected ones of the conductive elements.

5. (Previously presented) The receptacle as defined in claim 4, wherein at least onc of the first

and second monolithic housing members includes one or moreslots for receiving the projections of

the insert.

6. (Original) The receptacle as defined in claim 1, wherein the contact tails and the mating

contact portions are disposed at right angles.

7. (Original) The receptacle as defined in claim 1, wherein the first plurality of conductive

elements and the second plurality of conductive elements form rows of contacts on the first and

second surfaces, respectively, of the cavity.

8. (Original) The receptacle as defined in claim 1, wherein the first and second surfaces of the

cavity include slots configured to receive the conductive elements of the first plurality of conductive

elements and the second plurality of conductive elements, respectively.

9. (Canceled)

10. (Previously presented) The receptacle as defined in claim 1, wherein the first plurality of

conductive elements is molded in the first monolithic housing member, and the secondplurality of

conductive elements is molded in the second monolithic housing member.
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11. (Previously presented) The receptacle as defined in claim 1, wherein the housing, thefirst

monolithic housing member and the second monolithic housing member are made of an insulative

material.

12. (Original) The receptacle as defined in claim 1, wherein the housing includes at least one

projection from a lower surface thereof.

13. (Original) The receptacle as defined in claim 1, further comprising a shell adapted for

attachmentof the housing to the printed circuit board.

14. (Previously presented) The receptacle as defined in claim 1, wherein the housing further

comprises a second cavity bounded by a third surface and an opposing fourth surface, further

comprising a third lead assembly including a third plurality of conductive elements disposed in a

third monolithic housing member and a fourth lead assembly including a fourth plurality of

conductive elements disposed in a fourth monolithic housing member, each conductive element of

the third and fourth pluralities of conductive elements comprising a contact tail adapted for

attachment to the printed circuit board, a mating contact portion and an intermediate portion

coupling the contact tail to the mating contact portion, wherein the mating contact portions of the

third plurality of conductive elements are disposed along the third surface of the second cavity and

the mating contact portions of the fourth plurality of conductive elements are disposed along the

fourth surface of the second cavity.

15. (Previously presented) The receptacle of claim 23, wherein:

for each conductive elementof a first subset of the first plurality of conductive elements, a

portion of the conductive element is exposed through the first monolithic housing member, and

for cach conductive clement of a second subsct of the second plurality of conductive

elements, a portion of the conductive element is exposed through the second monolithic housing

memnber.
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16. (Original) The receptacle of claim 15, whercin:

a first surface of the insert comprises a first plurality of projections, each projection of the

first plurality of projections being coupled to a conductive elementofthe first subset; and

a second surface of the insert comprises a second plurality of projections, each projection of

the second plurality of projections being coupled to a conductive element of the second subset.

17. (Original) The receptacle of claim 16, whercin:

the first plurality of conductive elements comprises conductive elements disposed in a

plurality of pairs of conductive elements; and

the first subset of the first plurality of conductive elements comprises conductive elements

each of which is disposed adjacent a pair of the plurality ofpairs.

18. (Previously presented) The receptacle of claim 23, wherein the insert includes a conductive

material.

19. (Previously presented) The receptacle of claim 23, wherein the insert is at least partially

conductive.

20. (Previously presented) The receptacle as defined in claim 23, wherein:

the insert includes an electrically lossy material; and

the electrically lossy material is electrically coupled to selected ones ofthe first plurality of

conductive elements and the second plurality of conductive elements.

21. (Original) The receptacle as defined in claim 20, wherein:

the first plurality of conductive elements are positioned in a first row, the first row

comprising pairs of the first plurality of conductive clements separated by single conductive

elements of thefirst plurality of conductive elements;
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the second plurality of conductive elements are positioned in a second row, the sccond row

comprising pairs of the second plurality of conductive elements separated by single conductive

elements of the second plurality of conductive elements; and

the electrically lossy material is selectively electrically coupled to the single conductive

elements of the first plurality of conductive elements and second plurality of conductive elements.

22. (Original) The receptacle as defined in claim 21, wherein:

the insert includes projections towards the selected ones of the conductive elements.

23. (Previously presented) The receptacle as defined in claim 1, further comprising an insert

disposed between the first and second lead assemblies.

24. (Currently Amended) A receptacle adapted for mounting to a printed circuit board,

comprising:

a housing having a cavity bounded by a first surface that is parallel to the printed circuit

board and a second surface that faces the first surface and is parallel to the printed circuit board;

a first lead assembly including:

a first plurality of conductive elements each comprising a mating contact portion

disposed along the first surface of the cavity, a contact tail adapted for attachment to the

printed circuit board and disposed perpendicular at-aieht-anele+relative to the mating

contact portion, and an intermediate portion coupling the contact tail to the mating contact

portion and comprising a right angle bend; and

a first monolithic housing member molded over the intermediate portions of each

conductive elementofthe first plurality of conductive elements; and

a second lead assembly, separate and distinct from the first lead assembly, including:

a second plurality of conductive clements that _are longer than the first plurality of
 

conductive elements and each comprise comprising a mating contact portion disposed along

the second surface ofthe housing cavity, a contact tail adapted for attachmentto the printed

circuit board and disposed perpendicular at-e—+eht-anele+elatyre to the mating contact
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portion, and an intermediate portion coupling the contact tail to the mating contact portion

and comprising aright angle bend; and

a second monolithic housing member molded over the intermediate portions of each

conductive element of the second plurality of conductive elements.

25. (Currently Amended) A receptacle adapted for mounting to a printed circuit board,

comprising:

a monolithic housing made of an insulative material and having a cavity boundedbya first

surface that is parallel to the printed circuit board and a second surface that faces the first surface

and is parallel to the printed circuit board;

a shell adapted for attachment of the housingto the printed circuit board;

a first lead assembly including:

a first plurality of conductive elements including at least six conductive elements,

each of the first plurality of conductive elements comprising a mating contact portion

disposed along the first surface of the cavity, a contact tail adapted for attachmenttoatleast

one first hole in the printed circuit board and disposed perpendicular at-a+tiehtanelerelative

to the mating contact portion, and an intermediate portion coupling the contact tail to the

mating contact portion and comprising a right angle bend; and

a first monolithic housing member made of an insulative material and molded over

the intermediate portions of each conductive element of the first plurality of conductive

elements; and

a second lead assembly, separate and distinct [rom the first lead assembly, including:

a second plurality of conductive elements including at least six conductive elements,

each of the second plurality of conductive elements comprising a mating contact portion

disposed along the second surface of the housing cavity, a contact tail adapted for

attachment to at Icast_ one sccond hole in the printed circuit board and disposed

perpendicular at-a-right-anglerelative to the mating contact portion, and an intermediate

portion coupling the contact tail to the mating contact portion and comprising a right angle

 

bend; and
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a second monolithic housing member made of an insulative matcrial and molded

over the intermediate portions of each conductive element of the second plurality of

conductive elements.
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(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

First Named Inventor: Donald W. Milbrand,Jr.

Application No.: 15/065 ,683
Confirmation No.: 5112

Filed: March 9, 2016
For: HIGH PERFORMANCE CABLE CONNECTOR

Examiner: F. O. Figucroa
Art Unit: 2833

Certificate of Electronic Filing under 37 CFR §1.8
| herebycertify that this paper (along with any paperreferred to as being attached or enclosed) is being transmitted via the Office's electronic filing
system in accordance with 37 CFR § 1.6(a)(4).

Dated: April 5, 2018 Electronic Signature for: /Fileen M. MacKenzie/ 
AMENDMENT WITH REQUEST FOR CONTINUED EXAMINATION 

Mail Stop RCE
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

INTRODUCTORY COMMENTS

In response to the Office Action dated January 5, 2018, finally rejecting claims 1-8 and 10-

25, please amend the above-identified U.S. patent application as follows:

Amendments to the Claimsare reflected in the listing of claims which begins on page 2 of

this paper.

Remarks/Arguments begin on page 9 of this paper.
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Application No.: 15/065 ,683
Confirmation No.: 5112

Filed: March 9, 2016
For: HIGH PERFORMANCE CABLE CONNECTOR

Examiner: F. O. Figueroa
Art Unit: 2833

Certificate of Electronic Filing under 37 CFR §1.8
| herebycertify that this paper (along with any paperreferred to as being attached or enclosed) is being transmitted via the Office's electronic filing
system in accordance with 37 CFR § 1.6(a)(4).

Dated: April 5, 2018 Flectronic Signature for: /Rileen M. MacKenzie/ 
MAIL STOP RCE

Commissioncr for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENT FILED PURSUANT TO THE DUTY OF

DISCLOSURE UNDER37 C.E.R.§§1.56, 1.97 AND 1.98

Sir:

Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the undersigned

requests consideration of this Information Disclosure Statement.

PART I: Compliance with 37 C.F.R. § 1.97
 

This Information Disclosure Statement has been filed before the mailing of a first Office

Action after the filing of a Request for Continued Examination under 37 C.F.R. § 1.114.

Nofee orcertification is required.

PART I: Information Cited

The undersigned hereby makesof record in the above-identified application the information

listed on the attached form PTO-1449 (modified PTO/SB/08). The order of presentation of the

references should not be construed as an indication of the importanceofthe references.
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Application No.: 15/065,683 -2- Art Unit: 2833
Conf. No.: 5112

The undersigned hereby makesthe following additional information of record in the

above-identified application.

The undersigned would like to bring to the Examiner’s attention the following co-pending

applications that may contain subject matter related to this application:

*15/823,494 11-27-2017 A0863.70063US03

*15/713,887 09-25-2017 A0863.70078US04

*A copyof this reference is not provided as the Office has waived the requirement under 37 C.F.R. § 1.98(a)(2)(iii) for submitting a copy of a

 
cited U.S. patent application if it is scanned to the Image File Wrapper system andis available on Private PAIR .

The above-identified co-pending applications may include subject matter that is technically-

related to subject matter of the present application and may contain claimsthat recite elements

similar to those recited in claims of the present application. In handling prosecution of the above-

identified applications, the Examiners for these other applications presumably will search for

relevant prior art and, in some circumstances, may take positions about the prior art and/or the

interpretation of the claims that may be material to the examination of the present application.

Accordingly, the Examinerin the present application is requested to review the file histories

of the above-identified co-pending applications to see whether there is any information that the

Examiner believes may be relevant to the prosecution of the present application. It is assumed that

the Examiner has accessto the file histories of the above-identified applications. However,if the

Examiner would like copies of any or all of the information includedin the file histories of the

above-identified applications, the Examineris asked to contact the undersigned representative.

The undersigned would like to bring to the Examiner’s attention the enclosed search report

or other communication from a corresponding orrelated International or Foreign National

Application:

|SerialNo.|Date of Mailing|Type(s)ofCommunication|__DocketNo. International Search Report
PCT/US2017/0478905 12-04-2017 and Written Opinion A0863.70102WO00
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Application No.: 15/065,683 - Art Unit: 2833
Conf. No.: 5112

PART II: Remarks

Documents cited anywhere in the Information Disclosure Statement are enclosed unless

otherwise indicated. It is respectfully requested that:

1. The Examiner consider completely the cited information, along with any other

information, in reaching a determination concerning the patentability of the prescnt claims;

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to

evidencethat the cited information has been fully considered by the United States Patent and

Trademark Office during the examination of this application;

3. The citations for the information be printed on any patent which issues from this

application.

By submitting this Information Disclosure Statement, the undersigned makes no

representation that a search has been performed, of the extent of any search performed, or that more

relevant information does not exist.

By submitting this Information Disclosure Statement, the undersigned makes no

representation that the information cited in the Statementis, or is considered to be, material to

patentability as defined in 37 C.F.R. § 1.56(b).

By submitting this Information Disclosure Statement, the undersigned makes no

representation that the information cited in the Statementis, or is considered to be, in fact, priorart

as defined by 35 U.S.C. § 102.

Notwithstanding any statements by the undersigned, the Examineris urged to form his or her

own conclusion regarding the relevance ofthe cited information.

LUXSHARE EXHIBIT 1003

Page 275 of 1097



LUXSHARE EXHIBIT 1003 
Page 276 of 1097

Application No.: 15/065,683 -4- Art Unit: 2833
Conf. No.: 5112

An early and favorable action is hereby requested.

The Directoris hereby authorized to charge any deficiency or credit any overpaymentin the

fees occasioned bythefiling of this Information Disclosure Statement to our Deposit Account No.

23/2825 under Docket No. A0863.7005 1US04 from which the undersigned is authorized to draw.

Respectfully submitted,

By: /Marcus E. Browne/
Marcus E. Browne, Reg. No. 71,897
Wolf, Greenfield & Sacks, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206

Telephone: (617) 646-8000

Docket No.: A0863.7005 1US04

Date: April 5, 2018
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Espacenet - Bibliographic data Page | of 2

 
' Espacenet

Bibliographic data: CNI02598430 (A) — 2072-07-18

Compressive contact for high speed electrical connector

Inventor(s): COHEN THOMAS $8; DO TRENT K; BRIAN KIRK + (COHEN
THOMAS 5, ; DO TRENTK, ; KIRK BRIAN)

Applicant(s):©AMPHENOL CORP + (AMPHENOL CORP)

Classification: - infernational:H07R12/58; HO1R13/02; HO1R13/646;
H01R13/6461; HO7TR43/00

- cooperative: H01R12/58; HO1R12/72; HO1R13/28:
HO1R12/6471; H01R13/658; HOTR1 3/6588:
HO1R23/688; HO1R43/08; Y10T29/49174-
Y¥107T29/49208

Application CN2010849303 20100909 Global Dossier
number:

Priority number WO2010US02452 20100909 ; US20090240890P 20090909;
 

(s}: US20090289785P 20091223

Also published ©N102598430 (B) US2011067237 (At) US2014065883 (At)
as: U$S2014329414 (Al) US8550861 (B2) more
 

Abstract of CN?O2598430 {A}

An electrical intercannection system with
high speed, high density electrical
canmmectors. One of the connectors

includes a mating contact portion that
generates contact force asitis
compressed against a wall of the
connector housing. The mating contact
portion has mullinie seqments, each with Q

3 confact region extending from the wail, res 690
such that mulipie paints of contact to a SEE PENS
complementary mating contact portion in a mating connector are provided for
mechanical robustness. Additionally, each signal path through the mating interface
portions of the connectors can be narrow and nas a relatively uniform cross section to
provide @ uniform impedance. Additional size reduction may be achieved by mounting 3
ground coniact on an exierior surface of a commecior housing in allernating rows.

 

hitps:/Aworldwide.espacenet.com/publicationDetails/biblio?CC=CN&NR=102598430AKK... 4/5/2018
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Espacenet - Bibliographic data Page 2 of 2

Additionally, embodiments in which a wavy contact is used in a cantilevered
configuration are alsa described.
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(54) Surface mount multi-connestor and electronic apparatus having the same

(57) Asurface mount multi-connector having mova- incorporatesthefirst body with which the secend bedy
ble contact sections with high contact reflability and pro-
viding connection sortions with high coplanarily. The sur-
face mount multi-connectorincludes 4 first body in which
2 plurality of first contacts having movable contact sec-
tions and end sections that extend oppositely io each
otherare held by insert molding, a second bodyin which
a plurality of second contacts having movable contact
sections and end sections that extend oppositely to each
other are heid by Insert moiding, and a third bodythat

  

  

FIG.4

has been coupled so that the movable contact sections
of the second cantacts and the movable contacts section

of the first contacts face in the same direction. Tips ahead
of the movable contact sections of the first and second

contacis elasiically mate with caiching parts formed en
the inner wall of the third body, and connection portions
of the end sections of the first contacts and connection

portions of the end sections of the second contactsfie in
a same plane.
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Description

FECHNICAL FIELD

{0001] The present invention relates to a surface
mount multi-connector connected electrically and an
electronic apparatus having a surface mount multi-con-
nector.

BACKGROUND ART

[0002] Japanese Patent Application Laid Open No.
2004-537838 discloses the prior-art cne-surface mount
muiti-connector 10. The creation method and siructure
cf one-surface mount mulli-connector 10 disclased inthis

patentliterature will be described with referenceto Fig. 1.
[0003] First, a pluradty of first contacts 12 and a plu-
rality of secone contacis 22 are iormed by punching a
metal plate 90. Next, the plurality of first contacts 12 and
the plurality of second contacts 22 are placed in a cavity,
and then maiten plastic etc. is injected inte the cavity
The plurality offirsteantacts 12 and the plurality of second
contacts 22 are cavered with moited plastic, andthe mol-
ted plastic is solidified into a desired shapeto insert-mold
afirst body 11 having the plurality offirst contacts 12 and
a secondbody 21 havingthe plurality of second contacts
22.

{0004] Thefirst body 11 and the second body 21 are
disconnected fromthe metal plate 30. A concave portion
1148 of the first body 17 and @ projection (not shown) of
the second body 21 mate with each other to form a body
assembly 31. Next, a cever 51 Is attached to a body can-
tilever part 34 of the body assembly 37 to form a connec-
tor semi-fabricated body 52. The connector semi-fabri-
cated bedy 52Is Insertedinto the mold and a connector
housing main body 61 is molded so as to cover part of
the first body 711, the second body 21, the cover 51, the
first contacts 12 and the second contacts 22. As shown

in Fig. 1, ihe connector housing main body 61 extends
downward to the lower end of the connection portians of
the first contacis 12 and the second contacts 22. Finally,
acover7'is attached. The cover71 is partially supported
by ihe connector housing main body 61 and encloses
both the connector housing main body 61 and an inner
cover 51.

fOO05} This structure allows the connection portions o
the first contacts 12 and the second contacts 22 to be

placed on the sameplane.

SUMMARYOF THE INVENTION

{Q006] Since the prior artuses inser molding to secure
the first contacts 12 and the second contacts 22 to the

first body 11 and the second bedy 21, respectively, itis
difficultto flexibly respond to the size of the corresponding
connector, possibly causing loose connection ¢ic.
(OG07}] To prevent such loose connéetion etc., preload
needs te be applied to the first contacts 12 andthe second

m

~ a

ha3

cid)

45

45contacts 22 whenthe first contacis 12 and the second

contacis 22 are of movable type. However, because the
first body 11 andthe second body 21 are created by insert
maiding, itis difficuttte use these bodiesto apply preload
to the first contacts 12 and the secend contacts 22.

{0008} Alternatively, in a methodof Inserting contacts
into a molded body using press-fitting instead of insert
molding, itis difficult to maintain the coplanarity (uniform-
ity and clanarily of the lowest surface of campenents or
pins with respect to the mounting surace) of the connec-
tion portions with respect to the printed circuit board.
[a009] Forthese reasons, itis difficult to use two oodies
to achieve a compact narrow-plich connector wih two
rows of contacts while keeping the connection portions
of movable contacts on the same plane.
f0010} An object of the sresent invention is to provide
a surface mount multl-connector that has movagle con-

tact sections with high centact reliability and provides
high coplanarity for the connection portions.
{0011} To address the problems described abeve, a
surface mount multlesnnector according to an embodi-
ment of the present invention has a first body in which a
piurality of firstoantacts having movabie contact sections
and end sections that extend oppositely to each other
are held by insert molding, a second body in which a
piurality of second contacts having movable cantact sec-
tions and end sections that extend oppositely tc each
other are held by insert molding, and a third body that
incorporaies the first body with which the second beady
has been coupled so that the movadie contact sections
of the second contacts and the rmovable contact sections

of the first contacts face in the same direction, in which
tips ahead of the movable contact sections of the first
contacts and tips ahead of the movabie contact sections
of the second contacts elastically mate with catching
paris formed on an inner wail of the third body, and can-
nection portions of the end sections ofthe first contacts
and connection portionsofthe and ssctions of the second
contacis tie in a same plane.

EFFECTS OF THE INVENTION

fo012] The presentinvention has the effectof providing
the movable contact sections with high contactreliability
and the connection portions with high copianarity.

BRIEF DESCRIPTION OF THE DRAWINGS

10013}

Fig. 1 showsthe creation method and structure of a
conventional surface mount multi-connector;
Fig. 2 is a perspective view showing the front side,
right side, and top face of a surface mount multi-
cannector 100;
Fig. 3 is a perspective view showing the backside,
left side, and bottom face of the surface mount muiti-
connector 100;
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Fig. 4 is an exploded perspective view showing the
front side, right side, and top face of the surface
mount muiti-connector 100;
Fig. 5 is a perspective view showiny the front sides,
rignt sides, and top faces of a first bedy and first
contacts:

Fig. 6 is a perspective view shawing the front sides,
right sides, and botiom faces of a second body and
second contacts;
Fig. 7 is a perspective view showing the front side,
right side, and top face of the first body with which
the second body has been coupied;
Fig. 8 is a perspective view showing the back side,
left side, and top face of a third cody:
Fig. 9 is a Gottom view of the surface mount multi-
connector 106;
Fig. 10 is a perspective view showing the cross sec-
tion p-p’ in Fig. 9;
Fig. 11 Is an eniarged view of the part enclosed by
the dotted fine in Fig. 10;
Fig. i2 is a view showing the state where tips mate
with catching paris:
Fig. 13 is a view describing the methad of mating the
tins with the catchingparts;
Fig. 14is a right side viewof the surface mount multi-
connector 100;
Fig. 15is aright side view of the surface mount multi-
connector 100 when a third cover and the second

bodyin Fig. 14 are assumed to be transparent:
Fig. 16 is a front viewof the cross section q-q’ in Fig

  

 
 

17 is a perspective view showingthe frantside,
ht side, and tcp face ofa first cover;

18 is a perseective view showing the frontside,
it side, and bottomface of a second cover;

Fig. 19 is a left side view of the cross section r-rin
ig. O
ig. 20 is & perspective view showing the back side,

left side, and botiomface of the third cover; and
Fig. 21 Is a perspective view showing the surface
mount multi-connector 100 mounted on a printed cir-
cuit board.

rc

Fi

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0014] Embodiments of the present invention will be
described in detail bsiow.

Surface mount muiti-connecter 160

fOG15} Asurface mount mult-connector 100 will be de-
scribed with reference to Figs. 2, 3, and 4. in the surface
mount multi-connector 100, the side facing a printed cir-
cult board is assurned to be the bottam surface and the

side into which the corresponding connector is inserted
is assumed to oe the front side.

[0616] The surface mount multconnecter 100 In-
cludesafirst body 110, a second body 120, a third body

~ Do

ha3

45
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130, a first cover 140, a second cover 150, and a third
cover 160.

[G017} A olurality of the first contacts 112 are arranged
in the first body 119 madeof synthetic resin such as pcl-
yethylene (PE), polypropylene (PP}, polyvinyichioride
(PVC), etc. and held by insert rrolaing. in the example
shownin Fig. 5, the first body 11¢ is substantially rectan-
gular plate shaped. The movable contact sections 112a
at one endofthefirst contacts 112 and the end sections

112b at the cther end extend oppasitely to each other
from the first body 110.
[0018] Similarly, a plurality of ihe second contacts 122
are arranged in the second body 120 mace of synthetic
resin such as polyethylene (P &), polypropylene (PP), pel-
yvinyichloride (PVC}, etc. and held by insert moiding.in
the example shownin Fig. 6 (perspective view seen from
the bottom}, the second body 120 is substantially rectan-
gular piate shaped. The movable contaot sections 122a
at one end of the second contacts 122 and the end sec-

tions 122b at the cther end extend oppositely each other
from the second body 120.
f9019} The third body 1:30 is formed as a maided com-
ponent made of synthetic resin such as polyethyiene
(PE), polypropylene (FP}, polyvinylchioride (PVC},etc.
As shownin Fig. 7, the second body 120 is coupled with
the first body 11 so that the movable contact sections
{12a of the first contacts 112 and the movabise contact
sections (22a of the second contacts 122 face in the

samedirection Goward the front side). in other words,
the second beady 120 is put on the first body 110. The
first body 110 with which the second body 120 is coupled
is inserted and incorporated into the third body 1380 shown
in Fig. 8 (perspective view seen from the back side),
which is hollow rectangular parallelepined-shaped.

 

 

About preload

f0020] Fig. g is a kottom view of the surface mount
mutti-connector 100; Fig. 10 is a perspective view show-
ing the cross section p-p’ in Fig. 9; Fig. 14 is an en!
view of the part enclosed by the dotted [ine in
Fig. 12 showsthe state where the tips mate with catching
paris. When thefirst sody 110 and the second body 120
are inserted into the third body 130, the tips 112 and
122c ahead of the movable contact sections 112a and

22a of the first body 170 and the second bacly 120 mate
with catching parts 13a and 120b formed on the inner
wall of the third body 130, respectively. This structure
gives preload to each of the movable contact sections
liza and i22a of the contacts 112 and 122.

[021] One endof the first coniact 112 and one and of
the second contact 122 are bent toward the connection

interface between thefirst body 1 iG and the second body
120 to form the movable contact parts 112a and 122a
see Fig. 7). The first body 110 and tne second body 120
are inserted, from the side of the movabie contact sec-
tions 112a and 122a, Into opening 130d in the surface
(back side) opposite to the an insertion cpening 130¢
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{see Fig. 2} of the hollow rectangular paralielesiped-
shaped third body 130 (see Figs. 4, 7, and 8). The cor-
responding connector js inserted into the insertion open-
ing 130c (see Fig. 2). Grooves 130e and 130f are formed
in the inner surface of the third body 130. The inner sur-
face faces the surfacesof the first body 110 andthe sec-
ond body 120. The Grooves 1208 and 130f are formed
so as to face the first contacts 112 and the second con-

lacts 122, respectively. The ends of ithe grooves 130e
and 130f on the side of the insertion opening 130c are
covered with the parts present on the same surface as
the innersurface of the third body 130. The caverparts
are the catching parts 130a and 120b(see Figs. 11 and
12).
[0022] When the movabie contact sections 1 12a and
122a are not ioaded, the tips 112c and 122c are located
inside the catching parts 130a and 130b as shownby the
chain double-dashedlines in Fig. 13. Before ihe first body
116 and the second bedy 120 are inserted into the third
body 130, a jig 94 Is Inserted Into the Ingertion opening
130c. The jig 9-4 mates with the movabie contact sections
112a and 122a, and lets the movable contact sections

112a and 122a elasticaliy deform outward, as indicated
by the dashed lines in Fig. 13. After the first body 116
arid the second body 120 are inserted, the jig 94 is re-
moved from theinsertion opening 130c. The tip 112c of
each of the first contacis 112 and the tio 1226 of each of

the second contacts 122 are press-fit and elastically mate
with the catching oarts 130a and 130b, respectively, as
shown by the said lines in Fig. 13. That is, preload is
applied to each of the movable contact sections 1122
and 122a of the first contacts 112 and the second con-

tacts 122. The preload maybe increased by stightly bend-
ing middle parts near the movable coniact sections 1122
and 1224 toward ihe connection interface betweenthe

first body 110 and the second bady 120 at bendingpoints
11ée and 122e in the first contacts 11¢ and the secand

contacts 122, respectively.

 

 

About coplanarity 

{0G23} Asurface 96 (referred to belowag the mounting
surface 96) of the surface mount multi-cannector100 fac-
es the printed circuil board during mounting. The mount-
ing surface 36 is parallel to the surface of the first body
110 oppositeto the second bady 120 and is out of contact
with the first body 110, in this exampie. Fig. 14is the right
side view of the surface mount multi-connector 100; Fig.
151s a rignt side view of the surface mount mulli-connec-
tor 100 when the third cover 160 and the second body
120 in Fig. 14 are assumed to be transparent.
{9024} The endsections 112b of the first contacts 112
and the end sections 122h of the second coniacis 122

are bent toward the mounting surface 96 at the back side
of the first body 110 and the second body 120, respec-
tively, and then bent backward on the mounting surface
86 to form connection parts 112d and 122d. At this time,
the connection parts 112d and 122d are presenti on ihe
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same surface {ihe mounting surface 98}. As shown in
Fig. 9, the first contacts 112 and the second contacts 122
are displacedin the right and jedirection seen from the
direction (y-axis direction} in which the second sSody 120
is coupled with the first body 110. in addition, the pos!
tions of the connection paris 112d and 122d on the
mounting surface 96 are displaced in the back andforth
direction.

f0025] When, for example, the first contacts 112 and
the second contacts 122 are formed by punching a metal
piate, the coplanarity of the connection parts 112d and
122d with respect to the mounting surface 35 can be
improved.

Details of the first body 110

[0026]=Inthis example, there is a thick section 110b an
the surface facing the mounting surface 96 al the endof
the first body 110 from which the end sections 112b ex-
tend (see Fig, 5). Although not shownir the drawing, the
first contacts 112 are insert-molded so that one surface
of each of the first contacts 112 is exposed on the same

surface as the surface of each of plate sections 110A
and 110B of the first body 110 facing the mounting sur-
face 96.

(G027]=|n this example, a plurality of projections 110c
are arranged in the direction in which the first contacts
112 are arranged, on the front side (surface facing the
insertion opening forthe corresponding connectar) ofthe
thick section 110b of the first body 110

 

Details of the second body 120 

[G028] On the other hance, there is athick section 1200
on ihe surface opposite to the mounting surface 96 ai
the end of the second body 120 from which the end sec-
tions 122b extend (see Figs. 6 and 7}. Side walls 120¢
are formed integrally with the second bady 120 on both
sides of the thick section 12Cb in the direction in which

the second contacts 122 are arranged so as ta extend
toward the mounting surface 96. A projection 120e is
fermed on the front surface (surface facing the insertion
openingforthe correspansing connector) of the side wail
126c.itis desirable to provide projection 120¢ in a posi-
tion between the mounting surface 96 and the surface of
the second body 720 facing the first body 170.
[0028] In addition, there is a second thick section 120),
which is thicker, in the back than in the front of the thick
section 120b, on the surface facing the mounting surface
96, at tne end of the second body 120 from which the
end sections 122b extend (see Fig. 6).
[C030] The second contacts 122 are insert-molded so
that one surface of each of the second contacts 122 is

exposed on the same surface as the surface of eachof
plate sections 1204 and 120B of the second body 120
opposite to the mounting surface 96 (see Fig. 7).
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Detailsofinstallation

{0631} As shownin Fig. 7, when the second body 120
is coupledwith thefirst body 110, the thick section 1100
of the first body 110 is sandwiched Setween the side walls
120c¢. The back side of the thick section 110bof the first

body 110 makes contact with the frent side of the second
thick section 120) of the second body 120. The top face
of the thick section 110b of the first body 110 makes
contact with the bottom face of the thick sectian 120b of

the second body 120. The side of the thick section 110b
of the first body 11¢ makes coniact with the inner side of
the side wall 120c of the second body 120. The front side
of the thick section 110b of the first body 110 and the
front sides of ihe thick section 120b and ihe side wail

120c of the second body 120 are present on the same
plane. At this time, the surface of the thick section 1100
facing ihe mounting surface 96 and the surfaces of boih
side wails 120c facing the mounting surface 96 preferabiy
cerme close to the mounting surface 96.
{0032} When the first body 110 with which the second
body 120 has been coupled is inserted into the third body
130, the front sides of the thick sections 110b and 1200
andthe front sides of side walls 120¢ make contact with

the back side af the third body 130. Accordingly, the sur-
faces of thefirst body 110 cther than the surface facing
the mounting surface 36 make contact with the second
body 120 or the third body 130. Since the first oody 110
is enciosed by the second ooody 120 and the third body
130, securing the second body 120 to the third body 130
secures the first body 110. This structure eliminates
means for securing the first body 110 to the third body
130, thereby simplifying the component shape.
[0033] in ihis example, concave portions 130g and
130h are formed on the back side of thethird body 130.
The projections 11 0cand 120e are insertedinto the con-
cave portions 130g and 130h, respectively. The insertion
cf the projections 119¢ and 120¢ into the concave por-
tions 130g and 130h determines the relative positionsof
the first bay 110, the second body 120, and the third
body 130.
[0034] Therelative positions of the first body 110, the
second body 120, and the third body 130 may be deter-
mined byforming concave portions instead of projections
110c and 7 20ein the same positions, forming projections
instead of the concave portions 130g and 130h in the
same positions, and mating these projections with con-
cave portions. Thatis, itis enough io dispose pasitioning
means using concave and convex mating on the back
side of the third body 130 and the surfaces on the first
cody 110 and the second bedy 120 that make contact
with the back side. This structure surely positions the first
body 110, the second body 120, and the third body 120.

 

Twe-headed plug

[0635] in this example, there are two insertion open-
ings 130c in the third body 120 (see Fig. 2). Accordingly,
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the part of the first body 110 fo be inserted into the third
body 130 is separated into the plate sections 110A and
110B, as shown in Fig. 5. The olate sections 110A and
1710B ara formedintegrally with each cther via a connec-
tion part 110h, which is an extension of the thick section
170b. in this example, the projections 110c are formed
at the front of the connection part 110h.
[G036} As shownin Fig. 6, the part of the second body
120 ta be inserted into the third body 130 is also sepa-
rated into the plate sections 1204 and 120B. The plate
section 120A is connected te the plate section 12Z0B via
a connection part 120h, whichis iocated oehind the thick
section 1206. The frontsides of the connection part 120h
and the second thick section 120] are present on the
same plane. The connection part 12h is formed by bend-
ing a stripe plate inte L-shape. The twolegs of the con-
nection part 120h are connected tothe twothick sections
120b on both sides. The middie section of the connection

part 120h is located closer to the mounting surface 96
than ihe surface of each of the plaie sections 120A and
120B of the second bedy 120 that faces the mounting
surface 96. The leg of the connection part 120h on the
side of plate section 120B extends upward until it reaches
the height of the thick section 1200 (see Fig. 7).
[6037] An angular projection 1101, which extends away
from the mounting surface 96, is forrned integrally with
the connection part 110h of the first body 110. The back
side of the angular projection 110i makes contact with
the front side of the feg on the side of the plate secticn
120A of the connection part 120h (see Fig. 7). This struc-
ture suppressesratties in the vertical and horizentai di-
rections even when the width of the two-headed plug
increases.

[G038] The third body 130 includes nwo hollow rectan-
gular parallelepised-tike parts 130A and 1308. The plate
sections 110A and 120A are inserted in the hollowrec-

teangularparallelepiged-tike cart 130A. The piate sections
110B and 1208 are inserted in the hollow rectangular
parallelepiped-like part 130B. The hollow rectangular
parallelepiped-like parts 130A and 1306 are connected
integrally with each other through a connection part 130)
at their backs (see Fig. 8).
{0039} This structure allows the two-neaded piug-
shaped connectorto be designes using the same number
of componerits.

 

 

 
 

 

 

Ridges 110g and 1269

[0040] in this exampie, the first body 110 and the sec-
ond body 120 are press-fits into the third body 130 with
a force appliedin the superimposition direction and the
movable contact sections 112a and 122a are positioned
in the superimposition direction.
fG041]  Atthis time, al least one slim and low ridge 110g
extending in the body insertion direction Is desirably
formed on the surface of the first body 110 opposite to
the second bedy 120 integrally with the first body 119,
and at least one slimand lowridge 120g extending in the
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body insertion direction is desirably forrned on the sur-
face of the second body 120 opposite to the first body
110integrally with the second body 120 (see Figs. 5 and
6). In this example, two ridges 110g are spaced apart on
each of the plate sections 110A and 110B ofthe first body
110 and two ridges 1200 are spaced apari on each of
the plate sections 120A and 1208 of the secand body
120,

{0042} As shownin Fig. 18, in this example, it is destr-
able that ihe two ridges 110g disposed on each of the
plate sections 110A and 11085 cf the first body 110 are
sandwiched between the two ridges 120g disposed on
each of the piate sections 120A and 120B of the second
body 720. In addition, the interval of the ridges 110g or
120g on each plate section is desirably the same. Fig.
16 shows the cross section g-q’ in Fig. 9.
{0043} Whenthefirst bocy 110 and the second body
120 make contact with each other through their surfaces,
if the flatness of the first body 110 and the second body
120 is large, interference maybe caused. In addition, the
clearance between thefirst bocy 17C with whichthe sec-
end body 120 has been coupled and the third body 130
is small, so it is difficult to insert the firet body 110 with
which ihe second body 120 has been coupledinto the
third body 130. With the structure in this examole, the
clearance between thefirst bedy 110 and the second
body 120 canbe embedded, thereby enabling posi ng
in the vertical direction. Evenif interference between the

first body 179 and the second seay 120 through their
mutually facing surfaces occurs, the iddes 110g ar 120g
are crushed to enable positioning.

 

 

First cover 146

(0G44] The thirdbody 130 is covered with thefirst cover
140 and the second cover 180, which are made of metal.
In this example, the hollow rectangular paralielepiped-
like parts 130A and 1308 of the bocy 130 are covered
with the first cover 140 and the second cover 156, re-
spectively.
[0045] As shownin Fig. 77, the first cover 140 is cre-
ated by forming a metal plate into a hollow rectangular
parallelegiped. The hollow rectangular parallelepiped-
like part 130A of the third body 130 is inserted into the
first cover 140.

foc46} A -suraceof the first cover 140 thatis in parallel
with and more distant from the mounting surface 96 ex-
tends te the rear end of the second body 120 to form a
fixing extension 1406. The fixing extension 140b extends
to the rear end of the second body 120 along the surface
cf the second body 120 and the third booy 130, whichis
in parallel with the mounting surface 96, and mere distant
from the mounting surface 96. Locking pieces 140d are
formed on both sides at the back of the fixing extension
140b. The locking pieces 140d are bent toward the
mounting surface 96. The first body 110 and the second
body 120 are surely secured te the third bedy 130 by
mechanicaily swaging the jocking pieces 140d.
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Secondcover 169

{G047} As shown in Fig. 18, the second cover 150 is
formed by bending a metal plate into U-shape. One leg
of the second cover 150 is extended backward to form a

fixing extension 150b.
fG048} An cpening 140s inte whieh the corresponding
cennectoris inserted Is formed in the center. The second

cover 150is attached so as to clamp and cover the hollow
rectangular parallelepiped-like part 130B of third body
130,

{0049} Fig. 19 shows the cross section r-rin Fig. 9. A
groove 130} is dispesed in the externa! surface of the
hatowrectangular paralielepiped-iike part 1306 of third
body190 that faces the mounting surface 96. The groove
130] is covered at the end (back wail) to form a smail
engaging hole 130k.
{0050} Srnali locking pieces 150k are formed on beth
sides of the other ‘eq (on the side of the mounting surface
98) of the U-shaped second cover 150. Each of ihe smail
locking piec Cis engaged in the small engaging
hole 130k. This structure prevants the second cover 159
from opening downward.
fG051} Thefixing extension 150b ts parallel with the
mounting surface 96 and configures the surface that is
more distant from the mounting surface 96. The fixing
extension 150b extends to the rear end along the surface
of the second bedy 120 and the third body 130, whichis
in parailel with the mounting surface 96, anc more distani
from the mounting surface 96.
[0052] A locking piece 150d is formed in the middle at
the extending end of the fixing extension 150b. The lock-
ing plece 150d is beni toward the mounting surface 93.
The first body 110 and the second bedy 120 are surely
secured to thethird body 130 by mechanically swaging
the locking piece 150d.
f0053} The third bocly 130 is cavered with the metal
covers as described aboveto obtain shield effects. in this

example, the hollow rectangular parailelepiped-like parts
130A and 1308 of the third body 180 are covered with
the first cover 146 and the second cover 150, which are
mutually different components. This structure enabies
one shield cover (first cover 140) that covers four sides.
The plug covered by the shield cover that covers four
sides can be used as & transmission and reception plug
or high-speed transmission signals.

 

 

 

Taperedlockingparts 13
openings 140] and 15¢m
 

[0054] in this exampie, low tapered iocking paris 130p
and 130m are formed on the external surfaces of the

hollow rectangular paralielepiped-like parts 120A and
1308 of the third body130 that are oppasite to ihe maunt-
ing surface 96 (see Fig. 8). When the tapered locking
parts 130p and 130rm thatincreasein height toward their
backs are covered withthefirst cover 140 andthe second

cover 150, respectively, the tapered locking parts 130p
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and 130mare inserted inte rectangular openings 140]
and 150m disposed on the fixing extensions 140b and
150b. This structure prevents the covers from being re-
moved forward (Figs. 17 and 18}.

 Tr rd cover 160 

fOG55} As shownin Figs. 2 and 20, the third cover 160
covers the fixing extensions 1405 and 150b of the first
cover 140 andthe second cover 150. The third cover 166

covers a surface of ihe second body 120 and thethird
body 130, which is crthogenal to the mounting surface
86, and parallel te the contacts. in addition, legs 160a
project orthogonally to the mounting surface 96 on the
both sidesof the third cover 760.

[0056] in this example, legs 160a project in the frant
and back positions on both sides of the third cover 160.
As shown in Fig. 21, the iegs 160a are connected by
scidering etc. to secure the surface mount muiti-connec-
ter 106 to a printed circuit board 210.
[0057] The side wail of the third body 130 on the side
of the hollow rectangular paralletepiped-like part 130Bis
bent from the back end to the front and then extends

forward toforma locking piece 160b. Alocking nail 160c,
which is bent externally, is formed atthe tip of the locking
piece 16Gb.
[0058] in addition, both arms 160d and 160e of a U-
shaped stripe plate are spaced apart along the external
sutface of the third cover 160. The U-shapedstrine plate
is bent at a middle point 160f along the side wail of the
hollow rectangular paralielepiped-like part 130B. The
arm 160d near the back side is connected to the back
end of the third cover 169. The end of the arm 160e ex-

tends to a notch 160g which is formed in the middie of
the third cover 160. The arm 160eis then bent toward

the mounting surface 96. The arm 160e extends forward
in a path oeiween the bodies to farm a locking piece
160h. The tip of the locking piece 166h is bent externally
to form a locking nail 160i.
[0059] Lower tapered lacking paris 730n are formed
on both sides of the third body 130 (see Fig. 8). When a
third cover 160 is put over the lowertapered locking parts
130n, which increases in height toward the front, from
the back to the front, the tapered locking parts 130n are
inserted into rectangular openings 160m disposed onthe
side ; of the third cover 160. This structure prevents
the third cover 160 from being removed backward.
{0060} A locking piece 160pis bent toward the maunt-
ing surface 96 in the middle at the back end of the third
cover 160. This structure lets the locking piece 1680p mat
with the back side of the second body 120 and prevents
the third cover 160 from being removed forward.
{0061} Lugs 140e and 150e, which bend obliquely from
the back to the front away from the mounting surface 98,
are forrned on fixing extensions 140b and 156b, respec-
tively. The lugs 140¢ and 150ebring the first cover 140
and the second cover 150 into secure contact with the
third cover 160.
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[G062] The locking piece 160b and 160h and the lock-
ing nails 160c and 1661 constitute latch springs soe that
the laich springs ere formedintegraily with the third cover
180. ocxing piece 160b and the middie point 160f
are held and a force is applied to cperate the latches.
This structure increases the holding force forthe unit hav-

ing the corresponding receptacle, without increasing the
numberof parts.
fO063] The third cover 160 can be formed separately
with the first cover 140 and the secend cover 150. Ac-

cordingly, the third cover 160 may be formed of thicker
meial material than in the firet cover 140 or the second

cever 156. This structure improves the mounting strengt!
of printed circuit board. Since the piug thickness dimen-
sions aré defined for the first cover 140 the second

cover 150, the thickness cf material is limited, thereby
making it difficult to obtain a desired strength.
{0064} Fig. 21 shows ithe state where the surface
mount multi-connector 100 is mounted on the printed cir-
cuit board 210 of an electric apoaratus. This structure
allows the electronic apparatus with a predetermined
printed circuit boerd to use the surface mount muiti-con-
nector 100 for connection with anotherelectronic appa-
ratus with the corresponding connector. At this time, the
holding force can be increased by providing the corre-
sponding connecior with the receptacle that mates
the latch spring formed integrally with the third cover 160,
[0065] The present inventionis not lirnited to the above
embodiments, and various modifications may be made
in the embodiments without departing from the scope of
the invention. For example, tne surface mount multi-con-
nector 100 may not be two-headed shaped and the
shapes of the bodies and covers may be changed as
necessary. in addition, the present invention can be prac-
ticed without the covers.

 

  
 

 

 

 

fO066} These structures improve the coplanarity of the
connection partions 112d and 122d of the first and sec-
ond contacts 142 and 122 with respect to the mounting
surface 96. Since the tips 112c and 122c of the movahie
contacts 1124 and 122a ofthefirst and second contacts

1i2 and 122 mate with catching parts 190a and 1306 of
the third body 130 to give preload, the contactreliability
can be improved.

Claims

1. Asurface mount muiti-connector comprising:

a first bady in which a plurality of first contacts
having movable cantact sections and end sec-
tions that extend oppositely to each other are
held byinsert molding;
a second body in which a plurality of second
contacts having movable contact sections and
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end sections that extend oppositely to each oth-
er are held by insert molding: and
a@ third body that incorporatesthe first body with
which the second body has been coupiedso that
the movabie contact sections cf the second con-
tacts and the movable contact sections of the

first contacts face in the same direction,
wherein tips ahead of the movable contact sec-
tions of the first contacts and tips ahead of the
movabie contact sections of the second con-

tacts elastically mate with catching parts formed
en aninner wail ofthe third sody, and connection
portions of the end sections of the first contacts
end connection portions of the end sections of
the second contactslie in a same olane.

 
 

The surface mount mult-connectorof ciaim1, further
comprising a cever that covers a hollow rectangular
parallelepiped-like part of the third bady, the hallow
rectangular parailelepioed-tike part accornmodating
the movabie contact sections of the first contacts and
the movabie contact sections of thé second contacts,

wherein the cover nasafixing extension that extends
backward, the fixing extension has a locking piece
at the end thereof, and the locking piece bends to-
ward a mounting surface.

The surface mount multi-connector of claim 2, further
comprising a third cover that covere the fixing exten-
sion of the cover,
wherein legs that the third cover has on both sides
project orthogonally to the mounting surface.

The surface mount multi-cennector of claim 3,
wherein a laich spcing that mates with a correspcnd-
ing receptacie is formed integrally with the third cov-
er.

The surface mount multi-connector of any one of
claims 1 te 4, wherein the third body has two hollow
rectangular parailelepiped-like parts and each of the
first body and the second body is separated into two
plate sections that are inserted into ihe iwo hollow
rectangular parallelepiped-tike parts respectively.

The surface mount multi-connector of claim 5,
wherein the cover that covers the third body naving
the two hollow rectangular paralielepiped-tike parts
includesa first cover and a second cover, which are
mutually different componenis.

The surface mount multi-connecter of any one of
ciaims 1? to 6, wherein the surfacesof the first body
other than the mounting surface make contact with
the second body or the third body.

An electronic apparatus having the surface mount
multi-connectorof any one of claims 1 to 7, wherein

m
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the surface mount multi-connecior is mounted on a

printed circuit board.
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