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Direct Backplane Connector

RELATED APPLICATIONS

{30011 This application claims priority to Untted States Provisional Application No.

61/857,513, filed July 23, 2013, which is incorporated herein by reference in its entirety.
FIELD OF THE INVENTION

10062]  The present invention relates to field of connectors that mount on a circuit board,

maore specifically to a connector suitable for use 1n a backplane application.
DESCRIPTION OF RELATED ART

{0063}  Comnectors suitable for backplancs arc often specialized for thetr environment,
Backplane connectors need to have reasonably high density (sometimes referred to as pins
per inch) while supporting data channcls that have high signaling frequencies.  These
confhicting requirernents make backplave commectors challenging to design, particularly for
applications where the channels need to support data rates of 20 Gbps or more (using NRZ

encoding).

{60047 While a variety of connector configurations are possible, including night angle,
mid-plane and mezzanine style connectors, one common application of such connector is
knowu as an ortho mid-plane application. This application relates to the 1dea that a daughter
card will be orthogonally orientated compared to a main board. In the past, such applications
required the use of a mid-plane board to help bridge the connection between the daughter
card and the main board. For example, the daughter card would have a right angle connector,
the main board would have g right angle connector and the main board and the daughter card
could be orientated so that two aspects of the main boards are rotated 90 degrees with respect
to the danghter card. A rmd-planc circuit board would be positioned at 90 degrees from both
the main board and the daughter card and the mud-plane could include header connectors on
both sides of the mid-plane. Thus, the corresponding header could engage the corresponding
right-angle connector so as to help bridge the connection between the daughter card and the

main board. The terminals in the headers could share the same vias on the mid-planc board,
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as 18 known in the art, so as to allow the clectrical to pass through the mid-plane board

appropriately.

{3065] It has been determined that for certain applications the mid-plane board is
undesirable. One issuc s that the existence of the mid-plane board makes 1t roore complex to
manage air flow 1o a resulting device.  Another issue s that i 15 difficult to maintain
consistent impedance through the first right angle connector, the header, the mid-plane board,
the other header and the sccond nght angle connector.  Thus, resulting wmpedance
discontinuities tended to introduce significant loss in the channel. One solution has been to
usc an adaptor to help bridge the needed orientation change while lessening irapedance
discontinuities and an cxample of such a design is disclosed in United States Application
Sertal No. 13/503,516, filed April 23, 2012 and which 1s incorporated herein by reference in

its entirety. For certain applications, however, further improvements would be appreciated.

BRIEF SUMMARY

[0668] A backplane connector system is disclosed that allows two right angle connectors io
mate directly to each other without a secondary connector. Oune of the right angle connectors
inchides terminals with an edged-coupled alignment that has a 90 degree rotation at a mating
side. A shroud is provided to help provide desirable electrical performance and to help maintain
impedance and cross-tallr levels in a mating side of the right angle connector with the contacts

having the 90 degree rotation in alignment.

{6687}  In an embodiment, a connector includes a plurality of wafers, each wafer including
a first pair and a sccond pair of signal terminals with a ground terminal positioned between
the first and second pairs, each of the terminals of the pair of signal terminals having a tail, a
body and a contact, wherein the tails of the terminals are arranged in the wafer are arranged
in a row and the bodies of the signal terminals edge-coupled and are aligned n a first
alignment such that the body of the ground terminal is between the bodics of the two pairs of
signal terminals and the contacts of cach pair of signal terminals have a transition are so that
the contacts are edge-coupled in a second alignment that is 90 degrees different than the first
alignment.  Each wafer can mnchuding a shield that 15 clectrically connected to the ground
terminal and a shroud that is positioned on a mating side of the wafers. The shroud is
msulative and including apertures that support the contacts in the second alignment and

further includes supports u-shields. The u-shields can be covfigured to partially shicld a

-7 .
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respective patr of contacts are clectrically connected to the ground terminal. An insert can be
positioned in the shroud and the insert can help electrically connect the u-shield to at least

onc of the ground terminal and shield.
BRIEF DESCRIPTION OF THE DRAWINGS

{0008} The present invention is tllustrated by way of example and not limited in the
accompanying figures in which like reference numerals indicate similar elements and in

which:
{60039]  Fig. 1 illustrates a perspective view of an embodiment of a connector.

{6618}  Fig. 2 illustrates a perspective view of a simplified version of the embodiment

depicted in Fig. 1.

{0011} Fig. 3 lustrates a perspective partially exploded view of the embodiment depicted

in Fig. 3.

{0812}  Fig. 4 llustrates a perspective view of a cross section of the embodiment depicted

in Fig. 2, taken along line 4-4.

100137 Fig. 5 illustrates a perspective view of a cross section of the embodiment depicted

in Fig. 2, taken along hine §-5.

{6014}  Fig. 6 lusirates a perspective cularged view of the embodiment depicted m Fig. S,

]

{0015}  Fig. 7 ilustrates a perspective simplified view of the embodiment depicted in Fig.

6.

{6616}  Fig. ¥ illustrates a partial perspective view of an embodiment of two adjacent

wafers.

{06177  Fig. 9 illustrates an enlarged perspective view of once of the waters depicted in Fig.
g BCA Persp p g

8.

)

{38187 Fig. 10 illustrates a perspective view of an embodiment of a wafer.
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{0019]  Fig. 11 llustrates a siraplified perspective view of the embodiment depicted in Fig,

19,
{30287  Fig. 12 illustrates another perspective view of the embodiment depicted tn Fig. 11.

{30211 Fig. 13 illustrates an enlarged perspective view of the embodiment depicted in Fig.

IE

100622  Fig. 14 illustrates a perspective view of a transition area of an embodiment of two

terroinals configured to provide a differcutial pair.

{60237 Fig. 15 llustrates a top view of the terminals depicted in Fig. 14,

{6024}  Fig. 161llustrates an elevated front view of the embodiment depicted in Fig. 13,
{60257  Fig. 17 llustrates a perspective view of the embodiment depicted m Fig. 15.

{0026]  Fig. 18 illustrates a perspective view of an embodiment of a wafer inserted in an

insert that also shows u-shieids.

{66277  Fig. 19 iHlustrates an enlarged perspective view of the embodiment depicted in Fig.

18.

[0028]  Fig. 20 illustrates a perspective view of a cross section of the embodiment depicted

in Fig. 18, taken along line 20-20.
{00291 Fig. 21 illustrates another perspective view of the erobodivaent depicted w Fig. 20

[3038]  Fig. 22 tHustrates a perspective view of an embodiment of an insert and a shroud 1o

an exploded arrangement.
10031} Fig. 23 illustrates another perspective view of the embodiment depicted in Fig. 22.

100632  Fig. 24 illustrates a perspective view of a cross scction of an embodiment of an

insert partially assembled to a shroud.

{00337 Fig. 25 illustrates a simplificd perspective view of a cross section of an

embodiment of a wafer inserted into an insert and shroud.
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[0034]  Fig. 26 illustrates a further simplified perspective view of the embodiment depicted

in Fig. 25 but with the shroud omitted.

DETAILED DESCRIPTION

{00358}  The detailed description that follows describes exeraplary 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.

{6036]  The specification illustrates a number of features that can be used to provide a
connector suitable to enable a direct connection between a daughter card and 2 main board.
One feature that is useful is the 90 degree twist or rotation in alignment provided in mating
interface. In the body of the conncector, a wafer supports a differcntial pair in a vertical edge-
coupled manner and the bodies of the differential patr are aligned 0 a first plave while the
contacts are still edge coupled but are aligned in a sccond plane that is orthogonal to the first
plane. This provides a beoeficial continuation of the edge couphng from a first alignment
121 {e.g., a vertical alignment) that is in the first planc and cxtends along a first imaginary
iine to a sceond alignment 122 (e.g., a horizontal alignment) that 18 in the sccond plane and
extends along a second imaginary line. Between the first and second alignments 121 and 122
i a transition arca 123 that first folds the body over and then angles the terminals so that the
contacts can be properly aligned. More will be said about this below. Typically such an
orientation change is difficult to do i a mating interface that is as compact as would be
suitable for backplane connector. Applicants have determined, however, that it is possible to
use terminals with blanked and formed contacts and to ensurc that features used to alter the
orientation of the terminals is carefully controlled (and potentially somewhat of a vorror
image of cach other) so as to provide desirable clectrical performance while shifting from a
vertical alignment to a hovizontal aligoment (the vertical and honizontal alignroents being

relative to the supporting circuit board).

{0837}  Because of the compact nature of the mating interface and the need to have signal
terminals transition from a vertical arrangement to a horizontal arrangement {so as to provide
the 90 degree rotation}, there isn’t space for convention ground terminal countacts. Thus
ground terminals 80 do not have contacts that can engage a u-shield 105 so as to provide a

direct electrical connection therebetween (it being understood that the u-shield 105 will

i
(¥ 41
v
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cugage ground termainals contacts of the mating conuectory. Normally in a systom that 18
expected to function at high data rates, such an omission would prevent the connector system
from working because the break in the ground termunals between the mating connectors
would cause a substantial reflection. To prevent such a system breaking occurrence, an insert
30 is placed in a shroud 20. The insert 30 includes conductive surfaces 36 that help
electrically connect the ground termmnals 80 to the u-shields 1085, The insert 30 can connect
the ground terminals 80 directly to the u-shield or the insert can connect a shield to the u-
shield, while the shield is electrically connected to the ground terminals. Thus, the insert
provide for an clectrical connection between the ground terminals and the u-shield even
though the conpection may not be direct {e.g., it passes through one or wore intermediary

COmponents}.

{30381  Turning to the Figs, a connector 10 is depicted that includes the shroud 20 that
extends around a wafter set 50 mounted to a circuit board 5. The shroud includes a first recess
22 and a second recess 23, The first recess 22 is configured to engage a mating connector.
The second recess 23 is configured to engage the wafer set 50. A shroud wall 26 divides the
two recesses 22, 23, To help control the alignment of the wafer set 58, the shroud may
optionally include a shoulder 21 that includes alignment grooves 21a that are configured to
engage a portion of the wafers and ensure a proper alignment is made between the wafer set

50 and the shroud 20.

{00839]  As depicted the wafer set 50 includes two wafers 51 and 52 that are configured to
be offset with respect to cach other. As can be appreciated, a wafer set can be 2 or more
wafers and often will be 4 or more wafers. While the offset configuration is not required, the
otfsct nature of the adjacent wafers allows for a more compact terminal arrangement while
providing good electrical isolation and thus is useful. As depicted, cach wafer 51, 52 has an
insulative frame 51a, 52a that supports a plurality of edge-coupled signal terminals 70 and a
differential pair of signal terminals would include, for example, terminal 70a and terminal
70b. The frame can include impedance gaps 61 that help tune the individual terminals 70 in a
destrable manner so that cach differential pairs functions i a desitable manner.  The
terminals 70 can be formed of conventional materials and the size of the terminals {the
thickness and width) can vary depending oun the desired impedance of the system (for
example, whether the system is tuned for 85 or 100 ohms). As can be appreciated, in a wafer

the differential pairs would cach be ditferent lengths depending on where in the water they

-6
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were positioned (the terminals at the top of the water would be longer then the terminals at
the bottom of the wafer). The signal terminals 70 each include a contact 71, 72, a body 73,
74 and a tail 75. As can be appreciated, the bodies of the signal terminals 70 have an average
width and a ground terminal 80 is positioned between the two vertically arranged signal
terminals that form the differential pairs provided by the respective wafer, the ground

terminal being wider than the signal terroinal.

{30487  In an crobodiment a shield 90 is provided on one side of the wafer 51, 52 and the
shield 90 helps provides isolation between terminal pairs in adjacent wafers and because the
shicld 90 commons the ground terruinals 80 with fingers 95 that cngage ground terminal
apertures 84, the shicld 90 also helps reduce cross-talk between terminals in the same wafer.
To further improve performance, signal ternunals in adjacent wafers can be offset (as noted
above). As can be appreciated, the shield 90 includes shield cutouts 96 provided by rolled
edges 93 and fingers 95 and the shicld cutouts 96 arc aligned with the body 83 of the ground
terminals 80. Thus the cutouts 96 can help manage the impedance of the ground terminals
80, The shield 90 includes contacting portions 91, 917 that configured to cngage insert 30 {(as
will be discussed below). As depicted, the top ground terminal B0 extends above the shield

80 and this is beneficial from a construction standpoint but is not required.

{0041  Each of the signal torminals 70 that form a differential pair include the contact 71,
72 and the contacts 71 that make up the differcotial pair are configured to be edge coupled
{just like the bodies 73, 74) but the contacts 71, 72 are spaced apart from cach other a greater
distance than the bodics 73, 74. The contacts 71, which are horizontally aligned, are
positioned in the insulative shroud 20 (the contacts 71 extending through signal channels 28
in the shroud wall 26). As can be appreciated, merely having contacts arranged n such a
compact configuration would be problematic from a cross-talk standpoint, particularly at
higher data rates. To minimize cross-talk, a u-shicld 105 can be inserted in u-channel 29 of
the shroud wall 26 adjacent the contacts 71. The u-shield 105 can be formed of a suitable
alloy (such as a copper alloy) and is intended to connect to mating terminals of a mating
connector {not shown). As can be appreciated, the u-shield 105 extends on both sides of the

shroud wall 26.

{0042}  As noted above, because of the compact nature of the mating interface, the ground

terminals 80 have an engaging portion 81 but do vot have contacts that can engage the u-
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shield 105 so as to provide a direct clectrical connection thercbetween.  To provide an
electrical connection between the u-shield 105 and the ground terminals 80, the insert 30 1s
provided. The insert 30 includes a base 31 that is inscrt molded but the base 31 has a
conductive arca 36 positioned in a and the conductive area is electrically conductive. The
conductive area 36 can be provided by doing a two-shot mold with an insulative resin and a
resin that 18 either conductive or can be made conductive through a suitable plating process.
Naturally, if the plating can be sclectively applied than a single resin could also be used and
the plating could be positioned where desirable. Furtherroore, if desired one could design a
terminal that could be insert molded into the resin so as to provide the desired insulative and
conduction portions. Thas, the method of forraing the insert 30 1s vot intended to be limiting.
Given the likely complicated geometry, it is expected that a two-shot melding process with

the second resin either being conductive or plateable will be the most etfective construction.

{0043} The engaging portion 81 of the ground termivals 80 can directly cngage the
conductive area 36 on the insert 30. Alternatively, the ground terminals 80, which are
clectrically connected to the shield 90 via the fingers 95, can omit any direct connection to
the conductive arca 36. Instead the shield 90 can eungage the conductive arca 36 with
contacting portions 91. As the conductive area 36 is electrically connected to the u-shicld
103, the ground terminals 80 can be electrically connected to the u-shield 105 via one or two

intermediate structures.

{0044]  The depicted insert 30 is positioned in the sccond recess 23 of the shroud 20 and
includes msert channels 34 that provide a path for the signal terroinals to extend through the
insert.  As noted above, portions of the insert channels 34 have conductive arca 36 that
operative to couple the shicld 90 (and the ground terminal 80 it so configured) to the u-shicld
105, The conductive area 36 does not contact the signal termials. The depicted insert 30
includes notch 39 (which can be u-shaped) to engage the u-shicld 105 and cngagement
surface 37 to engage the contacting portion 91 of the shield 90. The conductive area 36 can
extend into the notch 39 and on the engagement surface 37, thus in an embodiment at lcast a

portion of the notch 39 and the engagement surface 37 ave part of the conductive area 36,

[6045]  As depicted, the contacts 71 {which are in a horizontal aligoment) extend through
insert channels 34 in the insert 30 and are supported by the signal channels 28 in the shroud

wall 26 without contacting the insert 30, The shroud 20 thus helps control the position of the

-8 .
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contacts 71 so that they can engage a mating connector m a reliable manner. The u-shield
185 is positioned in the u-channel 29 so that the u-shield 105 at least partially surrounds the
contacts 71 on three sides. As can be appreciated and discussed elsewhere, adjacent rows of
horizontally aligned contacts are offset so as to provide the desired electrical performance

while maintaining pin ficld density.

{#046]  As can be appreciated, transitioning from a vertical alignment to a horizontal
alignment while preserving sigonal integrity 1s not easy to do. The depicted emabodiroent uses
a miror image forming operation that folds the top of the body 73 of terminal 70a {(which
was in the first plane) in a first direction while folding the bottom of the body 74 of terminal
70b in a second direction (the first and sccond directions being opposite). The forming
operation provides a first horizontal ledge 76a and a second horizontal ledge 76b that are
parallel but offset both vertically and horizontally. An angled ledge 77a brings the terminal
70a down to the second planc and the countact 7ia cxtends along the sccond plane m the
second alignment 122 (e.g., the horizontal alignment). Angled fedge 77b brings terminal 70b
up to the second planc and the contact 71b extends along the second plane in the second
alignment 122, Thus, the terminals that form a differential pair have a transition arca 123
where the top terminal is folded left and down and the bottom terminal s folded right and up
{¢.g., the terminals that form the differential pair are formed oppositely through the transition
arca 123}, Naturally, the first form of the top and bottom terminal could be folded in the
oppostie divection of what is depicted {¢.g., the top terminal could be folded right 1nstead of

left and the bottom terminal could be folded left instead of right).

{30471  As can be appreciated from the above disclosure, in an embodiment the most direct
electrical path from the ground ferroinal to the u-shield is from the ground terromnal to the
shield and then to the conductive area and then to the u-shield. It is expected that do to the
iimited number of mating cycles such a configuration should provide a reliable low resistance
electrical connection between each of the conductive mediums while avoiding issues with
large changes in impedance. Thus, the depicted cmbodiment can provide 90 degrees of

rotation about two different axis when comparing the mating side to the mounting side.

[6048]  As can be further appreciated, therefore, m an ermbodivoent a plurality of pairs of
signal terminals are supported by the connector and cach of the pairs 18 arranged in an edge-

coupled first aligriment {which can be a vertical alignment). Each of the signal termunals

-9.
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mcludes a contact and a ground terminal is positioned between cach pair of signal terminals,
the ground terminal and the signal terminals arranged in the first alignment {e.g., in a first
plane). A shroud 18 provided with a first recess and the shroud supports the contacts. The
contacts of cach pair of signal terminals can be arranged in an edge-coupled second
alignment in the first recess. As can be appreciated, the first alignment can be 90 degrees
different thau the second alignment. A u-shield is supported by the shroud and is electrically
connected to the ground terminal, however the u-shicld and the ground terminal are not in
direct physical contact. In an embodiment, the shroud supports an insert that helps provide

an electrical connection between the ground terminal and the u-shield.

{0649] The disclosure provided herein describes features in terms of preferred and
exemplary cmbodiments thereof.  Nurncrous other cmbodiments, modifications and
vartations within the scope and spirit of the appended claims will occur to persons of ordinary

skill 1n the art from a review of this disclosure.
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We claim:

I A conncctor, comprising:

a plurality of wafers, cach with a mounting side and a mating side, cach wafer
including a first pair and a second pair of signal terminals with a ground terminal positioned
between the first and second pairs, each of the terroinals of the pair of signal termiuals having
a tail, a body and a contact, wherein the tails of the terminals are arranged in the wafer are
arranged in a row on the mounting side and the bodies of the terminals are aligned in a
vertical alignment such that the body of the ground terminal is between the bodies of the two
pairs of signal terrminals and the contacts of cach pair of signal terminals are in a horizontal
alignment, cach wafer further including a shield that is clecirically connected to the ground
terminal;

a shroud positioned on a mating side of the wafers, the shroud being tnsulative and
including insert channels that support the contacts of the pair of signal terminals in a side-by-
stde arrangement,

a plurality of u-shields extending through u-shaped apertures in the shroud, the u-
shields each counfigured to partially shield a respective pair of coutacts; and

an insert positioned in the shroud, the insert configured to clectrically connect the n-

shield to at least one of the ground terroinal and shield.

2. The connector of claima 1, wherein each of the pairs of signal terroinals has a

transition arca between the vertical aligned body and the horizontal aligned contacts.

~

3. The connector of claim 2, wherein the transttion area has one of the signal
ternunals fold in a first direction and the other of the signal terminals fold in a second

direction that is opposite the first direction.

4. The connector of claim 3, wherein the insert inchudes a notch that engages the

g-shield.

5. The connector of claim 4, wherein the insert has a conductive grea that extends
into the notch and the u-~shield 1s electrically connecied to the at least one of the ground

termiinal and the shield via the conductive area.

6. The connector of claim 5, wherein the ground terminal does not have a

contact.
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7. The connector of claim 6, wherein the ground terroinal 18 electrically
connected to the u~-shield via the shield and the ground terminal does not electrically connect

directly to the insert.

8. The connector of claim 6, wherein the shicld is connected to the conductive
surface so that the electrical path between the ground terminal and the u-shield goes through

at icast the shield and the conductive area.

. A connector, comprising:

a plurality of pairs of signal terrinals, each of the pairs arranged 1n an edge-coupled
first alignment, cach of the signal terminals including a contact;

a ground terminal posttioned between cach pair of signal terminals;

a shroud with a first recess supporting the contacts, the contacts of each pair of signal
terminals being arranged in an edge-coupled second alignmment in the first recess, the fivst
alignment being 99 degrees different than the second alignment; and

a u-shicld supported by the shroud and electrically connected to the ground termunal,

wherein the u-shicld and the ground terminal are not m direct physical contact.

10. The connector of claim 9, wherein the ground terminal does not have a

contact.

i1 The connector of claim 10, wherein the shroud includes a second recess and
the connector further includes an nsert positioned n the second recess, the msert helping to

electrically connect the ground terminal to the u-shield.

12, The connector of claim 11, wherein the u-shield extends through a shroud wall
that scparates the first recess from the sccond recess and the msert includes a notch that is

configured to engage the u-shield.

i3, The connector of claim 12, wherein the insert includes an conductive arsa that
extends into the noteh so as to clectrically connect to the u-shield, the conductive arca helping

to provide the electrical connection between the u-shield and the ground terminal,

14. The connector of claim 13, wherein the connector further includes a shield and
the shicld provides an electrical connection between the ground terminal and the conductive

ayrea.
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15, The connector of claim 14, wherein the ground terminal does not make direct

electrical connection with the conductive area.



WO 2015/013430

PCT/US2014/047856

1/24

| ‘Bi4

b
S

&
7
SR

B

g
i,

o, BRE
Q;\'{\%

S TR
3 Iy ;
; i, g
i Kb T,

RN NN - A

; >
: # ",

i



PCT/US2014/047856

WO 2015/013430

2/24

Z b4

g N N
\,\ R _XT .

H roedabo bl
i A -l
e, -
g i

o
m-

¢c

— 1O

LS




PCT/US2014/047856

WO 2015/013430

3/24

¢ B4




PCT/US2014/047856

WO 2015/013430

4/24

SOl

LL



PCT/US2014/047856

WO 2015/013430

5/24




PCT/US2014/047856

WO 2015/013430

6/24




PCT/US2014/047856

WO 2015/013430

7/24

SOl



PCT/US2014/047856

WO 2015/013430

8/24

DT TR, N N
N

. ,,w
d L S G e TR

oG, SN F . 2 o L R e N e
Yy, NN W ; DR N K
K SN M /xuv./ 7, . 5 . ; 3 3

Ea /AN

AN Y Ry P 4
AN AR o T rl..r;!m
'
el

62

=W ) L4 4
6N /.ﬂ..wrm“.m AN, P Lm\lrf

T a4 L

e, 3 ;r.i L
7 P g/ SN

iy,

S,
- ,
W g dd N ™, TN
s qu ﬁ/@\/ Tr esmmndd
AN g BN N KoY
[T Ao o Ny LN A N
xv lrr.»\lw\\, T \\.xlh.w h
P S s

Fig. 8




PCT/US2014/047856

WO 2015/013430

9/24

=

s
emF, e
.

faat




PCT/US2014/047856

WO 2015/013430

10/24

Fig. 10



PCT/US2014/047856

WO 2015/013430

11/24

80
75

75

o

5550 d

R &wﬁ«\\nﬁwmw\mwm
) G
e L
SRS s s s
A i
S e AR,

e S\ww

By T
s Yoo

e 2

SOl

G ot

&%
AT

Fig. 11

5

.M_ ;



PCT/US2014/047856
12/24

WO 2015/013430

N
V Cop .

# Pl m\w\mﬂd\ R

- e \W.xﬂ%\ﬁmmw.\hﬂw}x&

p——

Fig. 12



PCT/US2014/047856

WO 2015/013430

13/24




PCT/US2014/047856

WO 2015/013430

14/24

e0.

Lcl

ecl

e

qLz

44




WO 2015/013430 PCT/US2014/047856
15/24

) Fig. 15 - 70

71

N
N
N
N
N
Ny
N

75

\\{-* 3

%@

Fig. 16 Fig. 17



PCT/US2014/047856

WO 2015/013430

16/24

G

0

gl bi-




PCT/US2014/047856

WO 2015/013430

17/24

by

L

&
N
ﬁ

0¢

ot
=

W«“.V“

[
|

A

X

-
!
{

b




PCT/US2014/047856

WO 2015/013430

18/24

ot
e

A

0z bi-

06



PCT/US2014/047856

WO 2015/013430

19/24

SOl

L6



PCT/US2014/047856

WO 2015/013430

20/24

¥4

174




PCT/US2014/047856

WO 2015/013430

21/24

e

e
Temmal S o

- mnuﬁa

.;...Wﬂn‘ﬁﬂ

ol

1
ez (T
Frsm iy

(EEIER
«mwﬂﬂum

St
s [ L

s L

e B
| .)ﬂﬂnﬂ%m@%e
lp £l R R

(o=

1

e
= fment 69

| feem d

1
i

i




PCT/US2014/047856

WO 2015/013430

22/24




PCT/US2014/047856

WO 2015/013430

23/24

Gg bi4




PCT/US2014/047856

WO 2015/013430

24/24




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2014/047856

A. CLASSIFICATION OF SUBJECT MATTER
HO1R 12/72(2011.01)i, HO1R 13/514(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HOIR 12/72; HOIR 13/40; HOIR 13/648; HOIR 12/00; HOIR 13/514

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

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: direct, connector, backplane, ground terminal, u-shield

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2003-0143894 A1 (RICHARD S. KLINE et al.) 31 July 2003 1-15
See abstract, paragraphs [0030], [0038], [0049], [00501, [0055], [0062] and
figures 1, 3-5.

A US 2010-0144165 A1 (DAVID K. FOWLER et al.) 10 June 2010 1-15
See abstract, paragraphs [0155], [0163], [0167]-[0168], [0197] and
figures 2-4, 13, 30a.

A US 2007-0155241 A1l (JURGEN LAPPOHN) 05 July 2007 1-15
See abstract, paragraphs [0045]-[0053], claim 1 and figures 5-10.

A JP 2012-119149 A (FUJITSU COMPONENT LTD.) 21 June 2012 1-15
See abstract, paragraphs [0020]-[0039] and figures 1-3, 7, 10, 17-18.

A US 2012-0184140 A1 (WAYNE SAMUEL DAVIS et al.) 19 July 2012 1-15
See abstract, paragraphs [0016]-[0045] and figures 1-6.

|:| Further documents are listed in the continuation of Box C. }vA See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state 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" carlier application or patent but published on or after 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 document is taken alone
cited to establish the publication date of another citation 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"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
05 November 2014 (05.11.2014) 06 November 2014 (06.11.2014)
Name and mailing address of the I[SA/KR Authorized officer ST
International Application Division \\‘Q\E}\i '%“ i \E ‘;,,.\\" Y
¢ Korean Intellectual Property Office f r WA RY }"§ \§
189 Cheongsa-to, Seo-gu, Dagjeon Metropolitan City, 302-701, JEONG, Jac Heon ‘\,} ‘3 §§§$ ;\\\ §5
= 4§ Republic of Korea \\\.\\;s‘ | Jaw
Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-5417 Mo

Form PCT/ISA/210 (second sheet) (July 2009




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2014/047856
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2003-0143894 Al 31/07/2003 CN 100459295 C 04/02/2009

CN 1643742 A 20/07/2005
DE 60314228 D1 19/07/2007
DE 60314228 T2 31/01/2008
EP 1470618 A2 27/10/2004
EP 1470618 B1 06/06/2007
JP 2005-516375 A 02/06/2005
JP 4236585 B2 11/03/2009
US 6899566 B2 31/05/2005
WO 03-065511 A2 07/08/2003
WO 03-065511 A3 12/02/2004
US 2010-0144165 Al 10/06/2010 AT 551755 T 15/04/2012
CN 101752700 A 23/06/2010
CN 101752700 B 20/08/2014
CN 101783449 A 21/07/2010
CN 101783449 B 29/01/2014
CN 101783450 A 21/07/2010
CN 101783450 B 13/11/2013
CN 101853996 A 06/10/2010
CN 101853996 B 20/08/2014
CN 101853997 A 06/10/2010
CN 101853997 B 18/12/2013
CN 101888032 A 17/11/2010
CN 101888032 B 30/04/2014
CN 101958473 A 26/01/2011
CN 101958474 A 26/01/2011
CN 101958474 B 16/07/2014
CN 102185196 A 14/09/2011
CN 102185223 A 14/09/2011
CN 102255158 A 23/11/2011
CN 102255180 A 23/11/2011
EP 2194606 Al 09/06/2010
EP 2194607 Al 09/06/2010
EP 2194607 Bl 28/03/2012
EP 2194609 Al 09/06/2010
EP 2194609 Bl 02/07/2014
EP 2194610 Al 09/06/2010
EP 2194611 Al 09/06/2010
EP 2194612 Al 09/06/2010
EP 2194614 Al 09/06/2010
EP 2194615 Al 09/06/2010
TW 201029274 A 01/08/2010
TW 201029275 A 01/08/2010
TW 201029276 A 01/08/2010
TW 201031054 A 16/08/2010
TW 201031055 A 16/08/2010
TW 201031057 A 16/08/2010
TW 201031060 A 16/08/2010

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2014/047856
Patent document Publication Patent family Publication
cited in search report date member(s) date
TW 201041234 A 16/11/2010
TW 201126835 A 01/08/2011
TW 201136045 A 16/10/2011
US 2010-0144167 Al 10/06/2010
US 2010-0144168 Al 10/06/2010
US 2010-0144169 Al 10/06/2010
US 2010-0144174 Al 10/06/2010
US 2010-0144175 Al 10/06/2010
US 2010-0144176 Al 10/06/2010
US 2010-0144201 Al 10/06/2010
US 2010-0144203 Al 10/06/2010
US 2010-0144204 Al 10/06/2010
US 2010-0151726 Al 17/06/2010
US 2010-0151741 Al 17/06/2010
US 7775802 B2 17/08/2010
US 7811129 B2 12/10/2010
US 7819697 B2 26/10/2010
US 7871296 B2 18/01/2011
US 7927143 B2 19/04/2011
US 7931500 B2 26/04/2011
US 7967637 B2 28/06/2011
US 7976318 B2 12/07/2011
US 8016616 B2 13/09/2011
US 8157591 B2 17/04/2012
US 8167651 B2 01/05/2012
US 8187034 B2 29/05/2012
US 2007-0155241 Al 05/07/2007 DE 202005020474 Ul 23/02/2006
JP 2007-184276 A 19/07/2007
JP 4758885 B2 31/08/2011
US 7267515 B2 11/09/2007
JP 2012-119149 A 21/06/2012 US 2012-0135641 Al 31/05/2012
US 2012-0184140 Al 19/07/2012 CN 102623852 A 01/08/2012
TW 201232966 A 01/08/2012
US 8398434 B2 19/03/2013

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	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 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	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 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - wo-search-report
	Page 40 - wo-search-report
	Page 41 - wo-search-report

