wo 2015/148840 A1 I}/ 000000 O

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/148840 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72

1 October 2015 (01.10.2015) WIPOIPCT

International Patent Classification: (74)

G02B 6/36 (2006.01)

International Application Number: (81)
PCT/US2015/022810

International Filing Date:
26 March 2015 (26.03.2015)

Filing Language: English
Publication Language: English
Priority Data:

61/970,410 26 March 2014 (26.03.2014) US

Applicants: TYCO ELECTRONICS CORPORATION
[US/US]; 1050 Westlakes Drive, Berwyn, Pennsylvania
19312 (US). ADC TELECOMMUNICATIONS, INC.
[US/US]; 1050 Westlakes Drive, Berwyn, Pennsylvania
19312 (US).

Inventors: PEPE, Paul John; 1020 Salem Village Lane,
Clemmons, North Carolina 27012 (US). COFFEY, Joseph
C.; 2420 O'Meara Court, Burnsville, Minnesota 55306

(US).

(84)

Agent: BRUESS, Steven C.; Merchant & Gould P.C,
P.O. Box 2903, Minneapolis, Minnesota 55402-0903 (US).

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

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

[Continued on next page]

(54) Title: OPTICAL ADAPTER MODULE WITH MANAGED CONNECTIVITY

(57) Abstract: A connection module includes a module body and a module
circuit board arrangement. The module body defines a first port and an open

jacks.

first end providing access to the first port. The module circuit board arrange-
ment extends across the open first end within a peripheral boundary defined
by the module body. The module circuit board arrangement includes at least
a first contact set that extends into the first port of the module body; an elec-
tronic controller that is electrically connected to the first contact set; and a
circuit board connector facing outwardly from the module board arrange-
ment. Example connection modules include optical adapters and electrical
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OPTICAL ADAPTER MODULE WITH MANAGED CONNECTIVITY

{ross-Reference to Related Application{s)

This application is being filed on March 26, 20135, as 2 PCT Inicrnational
Patent application and clavms priotity to ULS. Patend Application Serial No. 61/970,410
filed on March 26, 2014, the disclosure of which is incorporated herein by reference in its

entirety.
Backeround

In conumumications infrastructure installations, a variety of communications
devices can be used for switching, cross-connecting, and interconnecting comnmnications
signal transmission paths in a commumications network., Some such conwnunications
devices are tostalled in one or more equipment racks, cabinets, huabs, or other frames or
enclosures to permit organized, high-density installations to be achieved in Hinited space

available for equipment.

Summary

fn accordance with some aspects of the disclosure, a connection module
tnclades a module body defining a first port. The connection module also includes a
module circuit board arrangement extending across an open first ond of the module body.
The module circuit board arrangement includes at least a fivst contact set that extends into
the first port of the module body; and an clectronic controller that is electrically comnected
to the first contact set.  The module circuit board arrangement also includes an outwardly
facing circuit board connector that mates with the civeuit board connector of the systers
circuit board.

In some implementations, the module cirenit board arrangement is
contained within a peripheral boundary defined by the module body. In certain
implermsentations, the module cireuit board arrangement s at least partially recessed within
the open first end of the module body. In an example, the outwardly facing cireuit board
connector 1s accessible through the open first end of the module body. In another
example, the ouwtwardly facing circuit board connector protrudes outwardly through the
open first end of the module body.

In some examples, the module body forms an optical adapter that also

defines a second port aligned with the first povt along a common insertion axis. Inan
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example, the module body is configured to receive optical LC comnectors. In an example,
the module body is configured to receive optical SC connectors. In an example, the
module body is configured to receive optical MPO connectors. in other examples, the
module body forms an electrical jack.

In certain examples, the module circuit board arrangement includes
muitiple contact sets that extend into ports of the module body. In certain exanples, cach
contact set cxtends info a respective port.

In certain examples, the module circuit board arrangement also imchudes at
least one light indicator that is electrically connected to the clectronic controller. In
examples, the module body defines a side opening through which Hght from the light
mdicator shines.

In some implementations, the module cirenit board arrangement includes a
second module circuit board that extends across an open second end of the module body
opposite the open first end. The second module circuit board includes a second contact set
extending into the second port of the modale body. A flexible circuit extends between and
clecirically connects the module circuit board and the second module circuit board. Inan
example, the second module circuit board arrangement does not tnchade a civcuit beard
commector. In an example, the second module circuit board arrangement docs not inclade
an electronic controller.

In accordance with cortain aspects of the disclosure, an optical adapter
module includes an adapter body and an adapter circutt board arrangement. The adapter
body defines first and second ports aligned along a common msertion axis. The adapter
body defines an open first end bounded by a first end section of the adapter body. The
open first end provides access to the first port. The adapter body defines a recessed
surface within the open first end. The adapter circuit board arrangement seats on the
recessed surface within the open first end of the adapter body so that side edges of the
circuit board arrangement are disposed within the first end section of the adapter body.
The adapter civcuit board arrangement inchudes at least a first contact set that extends inte
the first port of the adapter body, an electronic controller that is electrically conmected to
the first contact set, and a circuit board connector facing outwardly from the circuit board
arrangement.

In certain examples, the adapter body detines a further recessed surface on
which the Hght indicator seats. In examples, the adapter body defines further recessed

surfaces on which a support bady of the first contact set seats. In an example, the adapter
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body defines an open channel in which a distal end of an extended contact member of the
first contact set is disposed.

In accordance with certain aspects of the disclosure, a connection module
mcludes a module bedy defining first and second ports aligned along a common msertion
axis and defining an open top and an open bottom. The open top provides aceess to the
first port and the open bottom provides access o the second port. The adapter circuit
board arrangement couples to the module body. The adapter circuit board arrangement
includes a first circuit board disposed at the open top of the module body, a second circuit
board disposed at the open bottom of the module body, and a connection member that
clectrically connects the first and sccond cireuit boards. Each of the first and second
cirenit boards inchudes at least one contact set extending into one of the ports. The first
circuit board includes an electronic controller that is electrically coupled to the contact sets
of the first and second circeit boards. The first circuit board also includes a circuit board
connector electrically connected to the clectronic controller. The circuit board connector
faces away from the module body.

In an examplc, the connection member is disposed external of the module
body.

A variety of additional inventive aspects will be set forth in the description
that follows. The inventive aspects can relate to individual features and to combinations
of features. It is to be understood that both the forgoing general description and the
following detailed description are exemplary and explanatory only and arc not restrictive

of the broad inventive concepts upon which the embodiments disclosed herein are based.

Brief Description of the Drawings

The accompanying drawings, which are incorporated in and constitutc a
part of the description, illustrate several aspects of the present disclosure. A brief
description of the drawings is as follows:

FIG. 145 aperspective view of an example connection modale witha
module circuit board arrangement shown exploded from a module body and a host circuit
board shown exploded and votated away from the coonection module;

FIG. 2 is a bottom perspective view of an example module circuit board
arrangement suitable for use in the connection module of FIG. 1

FIG. 3 is a top perspective view of the example module circuit board

arrangement of FI1G. 2;
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FIG. 4 15 a top perspective view of an example module body suitable for
use in the connection module of FIG. 1:
FIG. 5 s a top plan view of the example module body of FIG. 4;

FIG. 6 18 a top perspective view of an example connection module with the

N

cireuit board removed so that contact sets and light indicators are visible within the
module body:

FIG. 7 is a top perspective view of the example counection module of FIG,
1 in an assembled state;

FIG. & is a front clevational view of the connection module of FIG. 7
10 comnected to a host circuit board;

FIG. 9 shows the conmection module of FIG. 7 exploded from an example
host circuit board;

FIG. 10 is an axial cross-sectional view of the connection module of FIG. 7

taken along the 10-10 lives in F1G. §;

[
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FIG. 11 1s a front elevational view of another example connection module
exploded away from an cxample host circuit board;
FIG. 12 is an axial cross-sectional view taken along the 12-12 Hnes of FIG.
Ii;
FIG. 13 is a schematic view of an example connection module defining an
20 clectrical jack; and
FIG. 14 15 a schematic view of another example connection module

defining an SC adapter.

Dretailed Description

Reference will now be made in detail to excrmplary aspects of the present
25 disclosure that arc illustrated in the accompanying drawings. Wherever possible, the same
reference numbers will be used throughout the drawings to refer to the same or hike parts.

bR 24

In places herein, the terms “top,” “bottom,” “upwardly,” “downwardly,”
“fromt,” and “rear” are used for conventence. These terms are not intended to be limiting.
For example, the terms do not indicate a necessary orientation for the object being
30 described, but rather are based on the example illustrated orientation within the drawings.
In gencral, the disclosure relates to connection module that is configured to
be installed at equiproent having a system circutt board {(e.g., bost circuit board) with at

least one eircuit board connector. The connection module includes a module body
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defining a first port. The connection module also includes a module eireuit board
arrangement extending across an open first end of the module body. The modufe circuit
board arrangement jncludes at least a first contact set that extends into the first port of the
module body; and an electronic controller that is electrically connected to the first contact
set.  The module cirenit board arrangement also includes an outwardly facing circuit
board connector that mates with the circuit board connector of the system circuit board.

In some implemendations, the system circuit board inchudes nwultiple circuit
board comnectors. Multiple connection modales can be istalled at the system circuit
board. Each connection module can include a circuit board connector that mates with one
of the circuit board cormectors of the system circuit board. In cortain examples, the
conmection moduales can be incrementally installed at the system circuit board. For
example, one or more connection modules may be mitially nstalled at the system cireuit
board while at least one circuit board connector of the systom circuit board is left
available., Over time, one or more connection modules can be added at the available
circuit board connectors of the system circuit board.

In some iplementations, the medule circuit board arrangement is
contained within a peripheral boundary defined by the module body. In certain
mplementations, the module circuit board arrangement s at least partially recessed within
the open first end of the module body. In an example, the ootwardly facing circuit board
connector is accessible through the open first end of the module body. In ancther
exaraple, the outwardly facing circutt board connector protrudes outwardly through the
open first end of the module body.

FIG. 1 illustrates an cxample connection module 100 exploded away from a
systern circuit board arvangement 200. The system circuit board arvangement includes a
system circuit board 210 having a first major side 211 and an opposite second major side
212, A circuit board connector 215 is disposed at the first major side 211, The systom
circuit board arrangement 200 is rotated n FIG. 1 so that the first major side 211 is clearly
visible.

The example commection module 100 includes a module bedy 110 and =
module circuit board arrangement 150, In the iHustrated example, the connection module
160 has a front 101, a rear 102, a top 103, and a bottom 104, The module body 110
defines a first port 112 at one of the front 101 and the year 102, In some examples, the
moditde body 110 forms an optical adapter that defines a second port 113 aligned with the

first port 112 along a common insertion axis Ay to align a pair of optical plug conneciors.

PCT/US2015/022810
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In other examples, the module body 110 forms an electrical jack that terminates
conductors to signal contacts positioned to mate with plug contacis of an electrical plug
comnector received at the electrical jack. In cortain examples, the module body 110
defines multiple ports 112, 113 at the front 101 and/or rear 102, respectively, of the
module body 110,

The module body 110 also defines an open first end 115 at one of the top
103 and the bottomn 104, The open first end 115 provides access 1o at least the first port
112, Inan example, the open first end 115 also provides access to the second port 113, In
certain examples, the open first end 115 provides access to multipie front ports 112 and/or
to vmttiple rear ports 113, Inthe example shown, the module body 110 defines a first port
112 at the front 101, a second port 113 at the rear 102, and an open top end 115, In other
examples, however, the module body 110 may define an open bottom end instead of or in
addition to the open top end 115

The module circuit board arrangement 150 mehades a circuit board 151 that
extends across the open first end 115 of the module body 116, The modale circuit board
arrangement 1506 also includes at feast a first media reading interface (MRI) contact set
160 (FIG. 2) that extends into the first port 112 of the module body 110. A module
contrelier 159 is mounted to the circutt board 151 and electricaily connected to the first
MRI contact set 160. The module civcuit board arrangement 156 also inclodes an
outwardly facing circuit board connector 155 that mates with a cireuit board connector 215
of a system circuit board 210,

In an example, the module controlier 159 is configured to obtain
information from an ¢lectronic memory device of a plug connector received at the first
port 112 via the first MRI contact set 160. In another example, the moedule controller 159
1s configured to write information to the electronic memory device of the plug connector
received at the first port 112, In certain examples, the cireuit board arrangement 150
includes multiple MRI contact seis 160 and the module controller 159 is configured to
obtain information from electronic memory devices plug connectors received at the
module body 110 via the MRI contact sets 160,

Additional information about MRI contact sets and electronic memory
devices of plug connectors can be found in U.S, Poblication No, 2011/0262077 and in
LS. Publication No. 2011/0115494, the disclosures of which are hereby mcorporated

herein by reference.
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Mating the circuit board connectors of the module circuit board
arrangement 156 and the system circuit board arrangement 200 connects the module
contrelier 153% 1o any data network comnected to the system circuit board arrangement 200.
In certain examples, the system cirenit board arrangement 200 inchudes a master controller
that manages the module controllers 159 of multiple conmection modules 100 instailed at
the system circuit board arrangement 200, In certain examples, power can be supplied to
the module controller 159 via the systers circutt board arrangement 200,

FIGS. 2 and 3 illustrate one example module circut board arrangement 150
suitabic for use with a connection module 100. The module circuit board arrangement 150
mcludes a circuit board 151 having a first major surface 152 and an opposite second major
surface 153, When the module circuit board arrangement 150 is coupled to the module
body 110, the first major surface 152 faces into the module body 110 and the second major
surface 153 faces away from the moduole body 115, At lcast a first MRI contact st 160 is
disposed at the first major surface 152, Tn some implementations, a plurality of MR
contact sets 160 are disposed at the first major surface 152, In certain examples, first and
sccond MR] contact sets 160 can be disposed at the first major surface 152

Fach MRI contact set 160 includes one or raore coutact members 161 that
are held together by a contact set body 162 (FIG. 2). For example, the body 162 can be
overmolded around the contact members 161, In certain examples, the body 162 1s
attached to the board 151 (e.g., using pegs and holes). First ends 163 of the contact
merobers 161 couple {c.g., are soldered) 1o contact pads 154 on the tirst major surface 152
of the circuit board 151, Second ends 164 of the contact members 161 extend away from
the circuit board 151, In certain examples, one contact member 161 of each MRI countact
sct 160 has an extended portion 163 that extends past the second ends of the other contact
members 161, The extended portion 165 aligns with a contact pad 154 on the first major
surface 152 of the circuit board 151,

A module controller 159 is disposed at the second major surface 153 of the
cireuit board 151, The module controller 159 is clectrically connected to the MRI contact
sets 160, A ¢ircuit board connector 155 also is disposed at the second major surface 153,
The circuit board connector 155 is configured to mate with the circait board connector 218
of the system circuit board 210, In certain implementations, onc or more light indicators
170 are disposed at the civcuit board 151, In an example, the one or more light indicators
170 are disposed at the first major surface 152, In another example, the one or more light

indicators 170 are disposed at the second major surface 153, In an cxample, each
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connection modide 100 mchudes two light indicators—one for the front 101 and one for
the rear 102.

FIGS. 4 and 3 dllustrate one example module body 110 suitable foruse ina
commection modale 100, In the example shown, the module body 110 defines two pairs of
ports. Each pair includes a front port 112 and a rear port 113, In an example, the front
ports are laterally aligned. In other examples, the module body 110 may define a greater
or lesser number of port pairs. 1o still other examples, the module body 110 may define
one or more ports at only the front 101 or only the rear 102, The example module body
110 shown includes split sleeves 114 configured to receive ferrules of axially aligned
optical plug counectors to optically couple the optical plug connectors. In other examples,
the module body 110 may be configured to align and optically couple ferruleless optical
plug connectors.

In some implementations, the moedule body 110 defines a recessed surface
116 within the open first end 115, in ceortain examples, the recessed surface 116 extends
partially across the open first end 115 without blocking external access to the first port 112
through the open first end 115, The module circuit board arrangement 15{ scats on the
recessed surface 116, Inan example, the medule civeuit board arrangement 150 is
recessed within the module body 110 when the module circuit board arrangement 150
seats on the recessed surface 116, In another example, the module circuit board
arrangement 130 extends flush with the module body 110 when the module circuit board
arvangement 150 seats on the recessed surface 116, In yet another example, the module
cireuit board arrangement 150 may partially protrude throogh the open first end 115 of the
module body 110 when the module circuit board arrangement 150 scats on the recessed
surface 116,

In the example shown, the recessed surface 116 has a fivst portion 116a that
extends axially across the open first end 115 from the front 101 to the rear 102; a second
portion 116b that extonds laterally across the open first end 115 between the opposite
sides; and a third portion 116¢ that extends along a poriphery of the open first end 115, In
other examples, the recessed portion 116 may include some combination of the portions
116a, 116b, 116¢ or regions thereof. For example, various examples of a module body
110 may inclade only the third portion 116c, only inchude the second portion 116b
combined with front and rear regions of the third portion 116¢, or only include the first

portion 116a combined with side regions of the third portion 116¢.
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In some implementations, the recessed surface 116 defines one or more
additional recesses to accommeodate componenis mounted to the module circuit board
arrangement 150. For example, o certain inplementations, the recessed surface 116 may
define one or more first recesses 117 to accommmodate the body 162 of the MRI contact
sets 160 {see FIG. 6. In certatn implementations, the recessed surface 116 may define
one or more second recesses 118 to accommodate deflection of the extended portions 165
of the MRI contact sets 160 (see FIG. 6). In certain implementations, the recessed surface
116 may define one or more third recesses 119 to accommodate the light indicators 170
(see FI1G. 6).

In some toplementations, module body 110 defines one or more openings
120 through which hight from the hight indicators 170 shines. For example, the module
body 110 can define the openings 120 at the third recesses 119, In certain
implementiations, the openings 120 remain empty. In other implementations, light pipes
are disposed in the operings 120 1o transmit the light from the light indicators 170 external
of the module body 120, In an example, the module body 110 has a first opening 120 at
the front 101 and 2 second opening 120 at the rear 102, In such an example, the light
mdicator 170 at the front 101 would shine to fndicate the connection module 100 or the
front 101 of the connection module 100, In other examples, the module body 110 has
nuiltiple openings 120 at the front 101, In some such examples, each light indicator 170
may be assoctated with a particular port 112,

FIGS. 7 and § illustrate 1 module circuit board arrangement 150 mounted at
the modude body 110, The meodele circuit board arrangement 150 seats on the recessed
surface 116 within the open first end 115 (see FIG. 7). The first and sccond MRI contact
scts F60A, 160B (FIG. 6) extend into first and second ports 112, 113, respectively {see
FIG. 8). In some implementations, the civcuit board 151 s secuved to the module body
110 (e.g., using adhesive). In other implementations, the circuit board 151 is removably
attached to the medule body 110 (e.g., snap-fit, friction-fit, gtc. ).

In some implementations, the module cireuit board 151 does not extend
beyond a footprint of the module body 110, In certain implementations, the module
cireuit board 151 is axially and laterally contained within a peripheral boundary B defined
by the modufe body 110 (see FIG. 7). For example, the peripheral boundary B can be
defined by top edges of the module body 110 that extend along the front 101, vear 102, and

opposite sides of the module body 110,
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In certain implementations, the module circuit board arrangement 150 1s at
least partially recessed within the open first end 115 of the module body 116, In certain
examples, circutt board 151 s fully recessed within the open first end 113, In an example,

the outwardly facing circuit board connector 155 is accessible through the open first end

N

115 of the module body 110, In another example, the outwardly facing circuit board
connector 135 protrudes outwardly through the open first end 115 of the module body 110.
FIGS. 9 and 10 tlustrate mounting the connection module 100 1o a system
cireuit board arrangement 260, The system circuit board 210 extends across top edges of
the module body 110, In some implementations, the module circuit board arrangement
10 150 is recessed sufficiently within the open first end 115 of the module body 110 to create
a chamber 125 between the second major surface 153 of the circuit board 151 and the
opposing major surface of the 211 of the system circuit board 210 (see FIG. 10). The
chamber 125 accommodates the module controlier 159, The chamber 125 also

acconumodates the circuit board connectors 155, 215,
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FIGS. 1 and 12 illustrate an alternative example connection system 300
suitable for instaliation at the system circuit board arrangement 200. The connection
module 300 includes a module body 310 defining a first port 312 and a second port 313,
A module civeuit board arrangement 350 couples to the module body 310 to provide MRI
contact sets 160 1o the first and second ports 312, 313 of the moduole body 310. The
20 module circuit board arrangement 350 includes MRI contact sets 160 extending into both

ports 312, 313, In certain examples, the module body 310 defines multiple fivst ports 312
and multiple second ports 313 and the modulde civcuit board arrangement 350 nclodes
MRI contact sets 160 extending into at least one of the first ports 312 and at least one of
the second ports 313,

25 The module circuit board arrangement 350 mchides a first cireuit board 351
configured to extend across a first open end of the module body 314, a second cirenit
board 331 configured to extend across an opposite second open end of the module body
310, and a connection member 341 clectrically commecting the first and second circuit
boards 351, 331, One or more MRI contact sets 160 extend from the fivst cireuit board

33 351 into the one or more first ports 312, One or more MRI contact sets 160 extend from

the second circuit board 331 into the one or more second ports 313,

The module controller and circuit board comnector 355 are disposed at the
first circuit board 351, In certain examples, the second circuit board 331 does not include

an clectronic controller. Rather, the module coniroller manages information obtained



WO 2015/148840 PCT/US2015/022810
11

using the MRI contact sets 160 at the first circuit board 351 and the MRI contact sets 160
at the second circuit board 331. Information obtained by the MRI contact sets 160 at the
sccond circuit board 331 is transmitted over the connection member 341 t the first circuit

board 351, In certain examples, the connection member 341 includes a flexible circuit

N

board (e.g., a rigid-flex printed circuit board assembly).

In some implementations, the first and second circuit boards 351, 331 are
recessed within the moduie body 310, o other implemeniations, the first and second
cireuit boards 351, 331 are disposed partially exterior to the module body 310, In certain
implementations, the first and second circuit boards 351, 331 are contained within
10 peripheral boundaries of the first and second open ends of the reodule body 310, Inan
example, the connection member 341 is disposed within a sidewall of the module body
310. In another example, the connection member 341 s disposed external to the module
body 310.

FIG. 13 lustrates another example connection module 400 suitable for

[
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installation at the system circuit board arrangement 200. The connection module 400
includes a module body 410 defining a first port 412, A cable 405 having onc or more
conductors is termrinated at the module body 410, Blectrical contacts 408, which are
electrically commected to the conductors of the cable 405, extend into the port 412, An
MRI contact set 160 alse extends into the port 412, In the example shown, the MRI
20 contact set 160 is disposed at an opposite side of the port 412 from the conductor contacts
408, In other implomentations, however, the contact sets 160, 408 can be disposed in any
desired configuration within the port 412.
A module circuit board arrangement 450 couples to the module body 410 1o
provide the MRI contact set160 to the fist port 412, The module circuit board
25 arrangement 450 includes a module controller 459 that manages mformation obtained
using the MRI contact set 160 and a circuit board connector 455 that mates with a host
circuit board connector 215 disposed on a host cireuit board 210, In certain examples, the
module circuit board 451 is recessed within the module body 410, In an example, the
module circuit board arrangement 450 including the circuit board connector 455 is
30 recessed within the module body 410,
FIG. 14 illustrates another example connection module 500 suitable for
mstallation at the system circuit board arrangement 200. The connection module 500
tnclades a module body 510 defining a first port 512 and a second port 513, In certain

cxamples, the module body 510 can inciude a plurality of port pairs. Each port pair 512,
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$13 align optical fibers received at the ports §12, 513 to aid in coupling the optical fibers.
In certain tmplementations, the module body 510 includes outwardly extending flanges
514 that facihitate roounting of the module body 510 to a pavel, bulkbead, tray, or other
such structure. Tn an example, the ports 512, 513 of the module body 510 are contiguved
to receive SC optical connectors.

The module body 510 defines an open fest end 515 extending between the
ports 512, 513, In the cxample shown, the open first end 515 is an open top of the module
body $10. A moduale circuit board arrangement 550 is coupled to the module body S0 to
provide an MRI contact set to the first port 512, For example, the module circuit board
arrangement 550 may be disposed at the open first end 515 of the module body 510, In
certain examples, the module circuit board arrangement 550 is recessed within the open
first end 515 of the module body S14.

In certain example, the module circuit board arrangement 550 also provides
an MRI contact set 1o the second port 513, In other implomentations, MRI contact sets
can be disposed at any desired configuration of ports. The module circuit board
arrangement S50 includes a module controlier 559 that manages information obtained
using the MRI contact set and a circuit board connector 555 that mates with a host circuit
board connector 215 disposed on a host civeuit board 210, In an example, the module
cirenit board arrangement S50 including the circuit board connector $55 is recessed within
the open first end 515 of the module body 510

The above specification, cxamples and data provide a complete description
of the manufacture and ose of the invention. Since many embodiments of the fnvention
can be made without departing from the spirit and scope of the invention, the invention

resides in the claims hercinafior appended.
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What is claimed is:

I. A connection module comprising:

a module body defining a first port, the module body defining an open first end, the
open first end providing access to the first port; and

a module circuit board arrangemeont extending across the open first end of the
module body within a peripheral boundary defined by the module body, the module circuit
board arrangement including a module circult board, at least a fivst contact set that extends
into the first port of the module body from the module cireuit board, an clectronic
contrelier disposed on the module circuit board and clectrically connected to the first
contact set, and a circuit board connector disposed on the module cireuit board and facing
outwardly from the module board arrangement.
2. The connection module of clam 1, wherein the module body forms an optical
adapter that also defines a sceond port aligned with the first port along a common insertion

axis,

3. The connection module of claim 2, wherein the module body is configured to

receive optical LC comectors.

4. The connection module of clatm 2, wherein the module body is configured to

receive optical SC connectors.

A The connection module of claim 2, wherein the module body is configured to

receive optical MPO connectors.

6. The connection module of claim 2, whercin the open first end of the module body
also provides access 1o the second port, and wherein the module circutt board arrangement
also inchudes a second contact set that extends into the second port of the module body.

7. The connection module of claim 2, wherein the module body includes at least one
additional pair of ports aligned along a respective insertion axis; and wherein the module
cireuit board arrangement also tnclades another contact set that extends into one of the

ports of the at feast onc additional pair of ports.
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8. The comnection module of claim 7, wherein the one of the ports is located at an

oppasiic side of the module body from the first port.

9. The connection module of clatm |, further comprising:

a second module circuit board that exiends across an open second end of the
module body opposite the open first end, the second module circuit board mcluding a
second contact set extending into the second port of the module body; and

a flexible circuit extending between and electrically connecting the module cireuit

board and the second module circnit board.

10. The connection module of claim 9, wherein the second module circuit board does

not inchude a circuit board connector.

i1, The connection module of claim 10, wherein the second module circuit board does

not inclade an electronic controller.

12, The connection module of claim 1, wherein the module body forms an clectrical
jack.
13, The connection modulc of claim 1, wherein the module circuit board arrangement

also inchudes at least ouve light indicator that is electrically comnected to the electronic

controller.

14, The connection module of claim 13, wherein the module body defines a side

opening through which light from the light indicator shines.

15.  The connection modulc of claim 14, wherein the side opening is disposed between

two laterally adjacent ports at a common side of the module body.

16. The comnection module of clatm 1, further comprising a system circuit board
including a second circuit board connector, the system circuit board being configured to
extend across the open first end of the module body so that the second circuit board

comector mates with the circuit board connector of the module ¢ircuit board arrangement.
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17.  An optical adapter module comprising:

an adapter body defining first and second ports aligned along a commeon insertion
axis, the adapter body defining an open first end bounded by a first end section of the
adapter body, the open first end providing access 1o the first port, the adapter body
defining a recessed surface within the open first end; and

an adapter circuit board arrangement seated on the recessed surface within the
open first end of the adapter body so that side edges of the circuit board arrangement are
disposed within the first end section of the adapter body, the adapter circuit board
arrangement including at least a first contact sot that extends into the first port of the
adapter body, the adapter circwit board arrangement also including an clectronic controlier
that is elecirically connected to the first contact set, the adapter ¢ircuit board arrangement
also nchuding a circuit board connector facing ootwardly from the circuit board

arrangement.

18, The optical adapter module of claim 17, wherein the adapter body defines a further

recessed surface on which the light indicator seats.

19, The optical adapter module of claim 17, wheremn the adapter body defines further

recessed surfaces on which a sepport body of the first contact set seats.

20.  The optical adapter module of claim 19, wherein the adapter body defines an open
chammel in which a distal end of an extended contact member of the first contact set is

disposad.

21. A connection module comprising:

a module body defining first and sceond ports aligned along a common insertion
axis, the module body defining an open top and an open bottom, the open top providing
access to the first port, the open bottom providing access to the second port; and

an adapter circuit board arrangement coupled 1o the module body, the adapter
circuit board arrangement including a first circuit board disposed at the open top of the
module body, a second circuit board disposed at the open bottom of the module body, and
a commection member that electrically connects the first and second civcuit boards, each of
the first and second cireuit boards chuding at least one contact set extending into one of

the ports, the first circuit board including an electronic controller that is electrically
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coupled to the contact sets of the first and second circuit boards, the first circuit board also
including a circuit board connector electrically connected to the clecironic controller, the

cireuit board connector facing away from the module body.

22.  The connection module of claim 21, wherein the connection member is disposed

cxternal of the module body.



PCT/US2015/022810

WO 2015/148840

1/13




WO 2015/148840 PCT/US2015/022810
2/13

153

FIG. 2



PCT/US2015/022810

WO 2015/148840

3/13

¢ "ol



000000000000000000000000000000




WO 2015/148840 PCT/US2015/022810
5/13

113

113

116¢

™ l

o || I - /CQ
| © -
-—
~
i
/ = A
I \
(1]
-
- > (1 !
|
(+ o]
Q -—
| = i -
-
-— -—
1'://— I
-—

119

FIG. 5
112
112



00000000000000000000000000000

©
O
L.



00000000000000000000000000000




PCT/US2015/022810

WO 2015/148840

8/13

Ol ——»
ZLL

0L 1] @

i

001
\

vo9L—| i

8L wﬁﬁ | -S91

oci

00¢

OL ——»

8 "Old



WO 2015/148840 PCT/US2015/022810
9/13

FIG. 9




WO 2015/148840 PCT/US2015/022810
10/13

FIG. 10
200
219 159 215 125 //153
N [ ] // /
L | ! ”_MLE\LM v [ 1] 151
A panssss)
= , \ 7&4 ﬁzo
120
116
119 117 155 160 170

110



PCT/US2015/022810

WO 2015/148840

11/13

Cl— \\\
Glz—1 Pmn
sge—"T7 ‘

—a—l b

Ll "Old

// 0S¢

e 01— %

GGe— - ;\\\mwm
= =
| 9n1d
|| 0an | - |
— ZIe ole
06¢ \\\
océ 091
0ge

on1d
OdN

— 1\

06¢

¢l "ol




PCT/US2015/022810

WO 2015/148840

12/13

Oty

/\P 300

N |\ \/Al 09t \|N$
4/

1Sy |\ \ “ &5y ' $1v
651
4% 617
m \l g1e

O0%

00z

€L Old



PCT/US2015/022810

WO 2015/148840

13/13

A

£1§ |/

15%

z1§
=
\l AR

005

Y/

5% I\l

§1¢ U

4/
451%

T

\I@wm

007

¥i1 "Old



International application No.
PCT/US2015/022810

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER
G02B 6/36(2006.01)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)
G02B 6/36; B21D 28/02; G02B 6/43; G02B 6/38; G02B 6/00, HO1R 12/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electromic data base consulted during the international search (name of data base and, where practicable, search terms used)
¢KOMPASS(KIPO internal) & Keywords: optical adapter, board connector, controller

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2011-0262077 A1 (ANDERSON et al.) 27 October 2011 1-22
See abstract, paragraphs [0058]-[0555] and figures 2-204.
Y US 2009-0325396 A1 (TAKEUCHI) 31 December 2009 1-22
See abstract, paragraph [0026] and figure 1.
A US 20130163937 A1 (WANG et al.) 27 June 2013 1-22
See abstract, paragraphs [0012]-[0017] and figures 1-4.
A US 2011-0243505 A1 (SU et al.) 06 October 2011 1-22
See abstract, paragraphs [0060]-[0061] and figures 15-21.
A US 2013-0084041 A1 (LIN et al.) 04 April 2013 1-22

See abstract and figures 5-8.

|:| Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:
"A" document defining the general state of the art which is not considered
to be of particular relevance

"E"  earlier application or patent but published on or after the international
filing date

"L"  document which may throw doubts on priotity claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"0" document referring to an oral disclosure, use, exhibition or other
means

"P"  document published prior to the international filing date but later

than the priority date claimed

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

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

"Y" documentof particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search
26 June 2015 (26.06.2015)

Date of mailing of the international search report

26 June 2015 (26.06.2015)

Name and mailing address of the ISA/KR

International Application Division

Korean Intellectual Property Office

189 Cheongsa-1o, Seo-gu, Dagjeon Metropolitan City, 302-701,
Republic of Korea

Facsimile No, +82-42-472-7140

S

Authorized officer

KANG, Sung Chul

Telephone No. +82-42-481-8405

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2015/022810
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2011-0262077 Al 27/10/2011 CA 2789163 Al 18/08/2011
CA 2789165 Al 18/08/2011
CA 2789179 Al 18/08/2011
CN 102844691 A 26/12/2012
CN 102844692 A 26/12/2012
CN 102939553 A 20/02/2013
EP 2534515 A2 19/12/2012
EP 2534516 A2 19/12/2012
EP 2534517 Al 19/12/2012
JP 2013-519921 A 30/05/2013
JP 2013-519922 A 30/05/2013
US 2011-222819 Al 15/09/2011
US 2011-235979 Al 29/09/2011
US 2011-255829 Al 20/10/2011
US 2014-286610 Al 25/09/2014
US 8690593 B2 08/04/2014
WO 2011-100632 A2 18/08/2011
WO 2011-100632 A3 10/11/2011
WO 2011-100632 A4 29/12/2011
WO 2011-100633 Al 18/08/2011
WO 2011-100634 A2 18/08/2011
WO 2011-100634 A3 17/11/2011
WO 2011-100635 A2 18/08/2011
WO 2011-100635 A3 17/11/2011
WO 2011-100635 A4 26/01/2012
US 2009-0325396 Al 31/12/2009 CN 101268646 A 03/09/2008
JP 2006-351223 A 28/12/2006
JP 4694275 B2 08/06/2011
KR 10-2008-0016954 A 22/02/2008
KR 10-2010-0090804 A 17/08/2010
WO 2006-135929 A2 21/12/2006
WO 2006-135929 A3 14/02/2008
US 2013-0163937 Al 27/06/2013 US 8757896 B2 24/06/2014
US 2011-0243505 Al 06/10/2011 CN 102437458 A 02/05/2012
CN 102437458 B 21/01/2015
DE 102011079952 Al 12/04/2012
TW 201213917 A 01/04/2012
US 8794850 B2 05/08/2014
US 2013-0084041 Al 04/04/2013 TW 201314285 A 01/04/2013
TW 1432810 B 01/04/2014
US 8628254 B2 14/01/2014

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - wo-search-report
	Page 33 - wo-search-report

