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

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date

19 August 2010 (19.08.2010) WO 2010/094007 Al

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
HOlR 12/18 (2006.01) HOlR 12/22 (2006.01) kind of national protection available): AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(21) International Application Number: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

PCT/US20 10/024232 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

15 February 2010 (15.02.2010) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

(25) Filing Language: English NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

(26) Publication Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(30) Priority Data:
61/152,929 16 February 2009 (16.02.2009) US (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
(71) Applicant (for all designated States except US): GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

MOLEX INCORPORATED [US/US]; 2222 Wellington ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
Court, Lisle, Illinois 60532 (US). TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

(72) Inventors; and ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,(75) Inventors/Applicants (for US only): GREGORI, Timo¬
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,thy, R. [US/US]; 17630 South Gilbert Street, Lockport,
ML, MR, NE, SN, TD, TG).

Illinois 60441 (US). COMERCI, Joseph, D. [US/US];
472 North Emroy, Elmhurst, Illinois 60126 (US). O'¬ Published:
CONNOR, Kevin [US/US]; 5125 Barnwall Court, Lisle, — with international search report (Art. 21(3))
Illinois 60532 (US). ENDRES, Herbert [DE/DE];
Haylerstrasse 15, 80993 Munich (DE). SIGFRIDSSON, — before the expiration of the time limit for amending the
Mikael [SE/SE]; Fagelsangen 3, S-17232 Sundbyberg claims and to be republished in the event of receipt of
(SE). amendments (Rule 48.2(h))

(74) Agents: SHELDON, Stephen, L. et al; Molex Incorpo
rated, 2222 Wellington Court, Lisle, Illinois 60532 (US).

(54) Title: CO-EDGE CONNECTOR

(57) Abstract: A co-edge connector (200) is provided that includes a housing (200a) that supports a plurality of terminals (210).
One side of the housing includes a slot (230) that is configured to accept a panel (30) and first terminal contacts (213) are posi
tioned in the slot. An exposed support surface (206) extends from a wall (204) on a second side and second terminal contacts
(21 1) extend above the support surface. In operation, if the panel inserted into the slot is inserted in a vertical direction, the second
contacts can engage pads of panel where the panel is mounted on the housing by moving the panel in a vertical direction.



Co-edge Connector

BACKGROUND OF THE INVENTION

[001] This application claims priority to United States Provisional Application Serial No.

61/152,929, filed February 16, 2009, which is incorporated herein by referenced in its

entirety.

FIELD OF THE INVENTION

[002] The present invention relates to the field of connectors, more specifically to a

connector suitable for coupling to an edge of a panel.

DESCRIPTION OF RELATED ART

[003] Co-edge connectors are known and have been used to couple two edges of a board

together. Existing designs, however, have been unsuitable to address certain architectural

needs. For example, as depicted in Figure 1, when coupling two panels together a co-edge

connector 100 can include opposing slots to receive panels 20 and 30. Two panels will be

provided with traces provided on a first side and each slot will include a plurality of terminals

configured to engage the traces. Thus, the first panel 20 is inserted in the first slot and then

the second panel 30 is inserted into the opposing second slot so that the terminals (not shown)

couples traces on the first panel to traces on the second panel. As can be appreciated, each

panel has a width 15, 16 and the connector 100 can be configured to couple two panels of

different widths. Once inserted into the slot, a fastener may be used to couple the panels to

the co-edge connector. More regarding such a connector is disclosed in United States Patent

Application No. 12/328,577, filed December 4, 2008, which is incorporated herein by

reference in its entirety.

[004] The advantage of the configuration depicted in Figure 1 is the ability to mate two

panels together without the need to solder the terminals to the panel while still providing high

data rates. One potential issues, however, is that for situations where there is limited space it



can be difficult to provide a slot that can ensure reliable connector between the terminals and

the traces while allowing sufficient space to allow the second panel to be inserted into the

slot. This is because at a minimum sufficient space is needed to allow the edge of the panel

to be aligned with the slot before being inserted therein. Furthermore, if there are

components mounted on a second side of the panel near the edge, then it is typically not

possible to slide the second panel into the second slot. Therefore, improvements to a co-edge

connector would be appreciated by certain individuals.

BRIEF SUMMARY OF THE INVENTION

[005] In an embodiment, a co-edge connector is provided with terminals mounted to a

side. The co-edge connector includes fastener locations on opposing sides and terminals

extending between a first side and a second side. The first side of the co-edge connector

engages a first panel so that terminals on the first side engage traces on the first panel and a

fastener may be used to secure the first side to the first panel. In an embodiment, the first

panel may be inserted into a slot in the co-edge connector. The terminals extend toward the

second side and are exposed so that the co-edge connector may be positioned directly on

traces on a second panel with the panel. The co-edge connector and the second panel may be

configured to be moved toward each other in a direction that is perpendicular to a plane

formed by the traces on the second panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[006] The present invention is illustrated by way of example and not limited in the

accompanying figures in which like reference numerals indicate similar elements and in

which:

[007] Figure 1 illustrates an elevated side cross-section schematic view of an

embodiment of a co-edge connector.

[008] Figure 2 illustrates an elevated side schematic view of an alternative embodiment

of a co-edge connector with a notch.



[009] Figure 3 illustrates an elevated side schematic view of the co-edge connector of

Figure 2 positioned in an enclosure.

[010] Figure 4 illustrates an elevated side schematic view of the co-edge connector of

Figure 2 prior to a second circuit board being mounted on the co-edge connector

[011] Figure 5 illustrates an elevated side schematic view of the co-edge connector of

Figure 2 with a second circuit board mounted on the co-edge connector.

[012] Figure 6 illustrates an elevated side schematic view of another embodiment of a

co-edge connector in an early stage of assembly.

[013] Figure 7 illustrates an elevated side schematic view of the co-edge connector

depicted in Figure 6 with a first circuit board mounted to the co-edge connector.

[014] Figure 8 illustrates an elevated side schematic view of the embodiment depicted in

Figure 7 with a second circuit board partially assembled.

[015] Figure 9 illustrates an elevated side schematic view of the embodiment depicted in

Figure 8 with the second circuit board mounted to the co-edge connector.

[016] Figure 10 illustrates an elevated side schematic view of an embodiment of a co-

edge connector suitable for a particular receptacle with the co-edge connector partially

assembled.

[017] Figure 1 1 illustrates an elevated side schematic view of the embodiment depicted

in Figure 10 with the co-edge connector assembled.

[018] Figure 12 illustrates an elevated side-view of another embodiment of a co-edge

connector mounted on two circuit boards.

[019] Figure 13 illustrates an elevated side schematic view of an embodiment of a co-

edge connector suitable for use in an assembly as depicted in Figure 12 with the co-edge

connector in an unassembled state.



[020] Figure 14 illustrates a perspective view of an embodiment of a co-edge connector.

DETAILED DESCRIPTION OF THE INVENTION

[021] The detailed description that follows describes exemplary embodiments and is not

intended to be limited to the expressly disclosed combination(s). Therefore, unless otherwise

noted, features disclosed herein may be combined together to form additional combinations

that were not otherwise shown for purposes of brevity.

[022] Figures 2-5 illustrate an embodiment of a co-edge connector 200 that can be

configured to provide high data rates while offering a flexible installation configuration. A

co-edge connector 200 includes a housing 200a, which can be formed of an insulating

material, and the housing 200a includes a slot 230 configured to receive a first panel 30,

which could be a circuit board or card edge or other similar shaped structure, and terminals

210 in the co-edge connector 200 couple to edge traces on an edge 30 of the first panel 30. A

fastener 225, such as a screw or a rivet, may be used to secure the co-edge connector to the

first panel. In an alternative embodiment, the co-edge connector 200 may include an

integrated retaining feature configured to engage a corresponding feature on the first panel

(such as a notch and rib or the like). For example, without limitation, the co-edge connector

may include a deflectable member that is moved from a first position to a second position as

the first panel is inserted into the slot and once the first panel is fully inserted into the slot, the

deflectable member translates back to the first position and in the process engages a retaining

feature, such as an aperture or detent, in the first panel so that the first panel is retained in the

slot.

[023] The housing 200a is configured so that the terminals 210 extend from the slot

(where they are configured to engage traces on an inserted panel) to an exposed position on a

support surface 206 that extends from a wall 204. It should be noted that while the support

surface 206 and wall 204 could be substantially planar, if desired the support surface 206

could be formed by two surfaces or more that are configured to support the panel but is not

continuous. In addition, the wall 204 could be angled and also need not be continuous. In an



embodiment, a portion of the exposed terminals 210, such as contact 213, may be positioned

adjacent (or partially positioned in) individual channels on one side of the housing 200a while

the other side of the terminal (contact 211) is exposed and free to be pressed upon. In other

words, one half of the connector can be configured in a manner similar to that illustrated in

United States Patent Application No. 12/328,577. Once the first panel 30 is retained in the

co-edge connector 200, a second panel 120 can be mounted on the housing 200a by placing

the second panel 120 on the support surface 206 so that traces on the second panel 120

engage and press on the contacts 2 11.

[024] Because the second panel 120 can be mounted to the co-edge connector 200 in a

substantially vertical direction, the space required to allow the co-edge connector 200 to

couple the two panels can be substantially close to an enclosure opening 6. Of course, the

enclosure distance 6 can be larger than the minimum possible distance. This embodiment,

however, makes it possible for installation in an assembly with less space than would

otherwise required. For example, with the connector design of Figure 1, the minimum

clearance on both sides of the connector would be the width of the panel from the edge of the

connector. In contrast, it is possible for the clearance on one side to be the width of the panel

less the distance the panel overlaps with the co-edge connector 200. A fastener 226 may then

be used to secure the second panel 120 to the co-edge connector 200 (and also to an

underlying support structure, if desired).

[025] Figures 6-9 illustrate another embodiment that is similar to the embodiment

depicted in Figures 2-5 but with the support surface 206' facing down (relative to the

enclosure 5). As depicted, a second panel 120' is coupled to a housing 200a and secured in

place via a fastener 225' that extends through the housing 200a' and the panel 120' and

engages a mating structure 126, which may be integrated in the second panel or may be a

separate structure and can include threads if the fastener 225' is so configured. As can be

appreciated, the embodiment depicted in Figures 6-9 omits certain support structure for

purposes of simplifying the disclosure and it is envisioned that the entire assembly will be

supported by features not shown for purposes of clarity. In addition, aligning the terminals



with the traces is somewhat of a blind operation but if alignment features are included in the

co-edge connector (and or panel) then the engagement can be accomplished with a desirable

degree of accuracy. The benefit of the configuration depicted in Figures 6-9, however, is that

while allowed for close to a minimum enclosure size (depending on installation practice), the

terminals 210' are facing down and thus protected from damage or contamination prior to

assembly of the panel 120', thus helping to ensure a reliable connection between contact 211'

and a corresponding pad on the panel 120 (not shown).

[026] Figures 10-11 illustrate another method of coupling two panels together. A panel

120 is supported by support structure 7, 8 so that the panel 120' is in a desired location.

Before mounting the connector assembly 50 into the enclosure 5, a panel 30' is inserted into a

slot 230' of housing 200a' and the panel 30' is retained in position. The panel 30' can be

retained by a fastener 225' (as shown) that is installed after the panel 30' is inserted into the

slot 230' or it can be an internal locking mechanism that is part of connector 200', as

discussed above. Next the assembly 50 is mounted on appropriate support structure 7 so that

contact 211' is positioned on pad 121' (which is shown as a raised pad for purpose of clarity

but in practice may not be raised). A fastener 226' is then used to secure the connector 200'

to the panel 120'. As depicted, a threaded fastener 226' is depicted as being screwed into a

support structure 7. As can be appreciated, however, a threaded member could extend out

and be coupled with a nut. In addition, a rivet could also be used if desired. Furthermore, a

removable clamp could also be used as long as it was configured to ensure sufficient force to

cause the contact 211' to reliably engage the trace 121' on the panel. Thus, a number of

variations in how the clamping force can be applied are contemplated.

[027] Figure 12 illustrates an alternative embodiment with terminals of the co-edge

connector exposed on both sides of the connector. This allows the panels to be coupled to the

co-edge connector in the desired order. It should be noted that while the co-edge connector is

depicted on as being positioned above the panels, the configuration may be orientated so that

the co-edge connector is position on the side or on the bottom. To ensure desirable

alignment, the fastening feature that couples the panels to the co-edge connector can be



configured to a desirable degree of tolerance so that a reliable connection between the traces

can be established.

[028] Figure 13 illustrates a schematic of an embodiment of a co-edge connector suitable

for use with arrangement depicted in Figure 12. As can be appreciated, the terminals extend

beyond support surface 206" and when assembled could be deflected so that they were flush

with the support surface 206" (thus helping to provide a secure electrical connector between

terminal contacts and corresponding pads on a mating panel.

[029] Figure 14 illustrates a perspective view of an embodiment of co-edge connector

similar to that depicted in Figure 2. As can be appreciated, the wall 204" is angled and

support surface 206" includes a portion define by a series of ribs that extend between

terminals 210'" and contact 2 11'" extends beyond the support surface. As can be

appreciated, a terminal can be positioned between each rib that makes up the support surface

206" so as to provide desirable density. Furthermore, it is expected that two adjacent

terminals may provide a differential signal pair. As the use of differential signal pairs is

known and is discussed in the incorporated application referenced above, no further

discussion is needed herein. To help position the co-edge connector 200'", an orientation

feature 203 (which as depicted is a projection) can be provided and a corresponding notch in

the mating panel can be provided. To allow the respective panels to be retained to the

housing 200a'", a fastener aperture 207 can be provided on two ends 201a, 201b so that a

fastener can secure a mating panel to the housing.

[030] It should be noted that the fastener (if not integral to the co-edge connector) can be

configured to first extend through either the co-edge connector or the panel. Thus, the

orientation of the fastener, if used, can be readily varied depending on the orientation of the

co-edge connector and the panel that is going to be mounted to the co-edge connector. Thus,

while a number of variations exist, the ability to have a co-edge connector with at least one

side including exposed terminals allows for a perpendicular engagement that would not

otherwise be possible with a conventional co-edge connector that included two slots.



[031] It should be noted that while a horizontal orientation is depicted in the Figures,

some other orientation such as vertical or angled may also be used. Ease of assembly,

however, will be promoted if the panel and co-edge connector are kept horizontal while being

assembled, particularly if a threaded fastener is used to secure the terminals to the traces.

[032] The present invention has been described in terms of preferred and exemplary

embodiments thereof. Numerous other embodiments, modifications and variations within the

scope and spirit of the disclosure will occur to persons of ordinary skill in the art.



We claim:

1. A connector, comprising:

a housing with a slot on a first side and a support surface extending from a wall on a

second side, the second side being opposite the first side, wherein the support surface is

exposed; and

a first and second terminal supported by the housing, each of the terminal having a

first contact in the slot and a second terminal extending above the support surface, the

terminals provide signal terminals.

2. The connector of claim 1, wherein the terminals provide a differential signal pair.

3. The connector of claim 1, wherein a rib is positioned between adjacent terminals

and the rib helps define the support surface.

4. The connector of claim 1, wherein the wall is angled.

5. The connector of claim 1, wherein the housing includes a first and second aperture

provided on opposite ends of the housing.

6. An assembly comprising:

a housing with a slot on a first side and a support surface extending from a wall on a

second side, the second side being opposite the first side, wherein the support surface is

exposed;

a first and second terminal supported by the housing, each of the terminal having a

first contact in the slot and a second terminal extending above the support surface, the

terminals provide signal terminals; and

a panel mounted in the slot, the panel having a first and second pad mating to the first

contacts of the first and second terminal.

7. The assembly of claim 6, wherein the terminals provide a differential signal pair.

8. The assembly of claim 6, wherein a rib is positioned between adjacent terminals

and the rib helps define the support surface.

9. The assembly of claim 6, wherein the wall is angled



10. The assembly of claim 6, further comprising a fastener configured to retain the

panel to the housing.

11. The assembly of claim 10, wherein the fastener is a first fastener in a first aperture

on a first end of the housing, the assembly further comprising a second fastener in a second

aperture on a second end of the housing.
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