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INTERPOSERS WITH ALIGNMENT GUIDES

Background

[G001] An interposer is an slectrical interface routing between one socket
or connection to anocther socket or connection. An interposer may allow a
socket or connection {o be rerouted from one type of socket or connection io

another type of socket or connection.

Brief Description of the Drawings

10002} Figure 1 illustrates an example of an interposer consistent with the
disclosure.
[0003] Figure 2 illustrates an exploded view of the example interposer

shown in Figure 1.

10004] Figure 3 lllustrates an example of a serial hub consistent with the
disclosure.
[0005] Figure 4 illustrates another example of an interposer consistent

with the disclosurs.

[00086] Figure 5 illustrates an exploded view of another example of an
interposer consistent with the disclosure.

(0007 Figure 6 lllustrates an example of a first interposer coupled {0 a

sacond interposer consistent with the disclosure.

Detailed Description

[0008] An interposer is an eleclrical interface routing between one socket
or connection to another socket or connection. An interposer may take the form
of a housing (e.g., a case) that may couple to an electronic device such as a
smartphone, tablet, phablet, personal digital assistant, or other similar electronic
device.

[G009] An interposer may be disposed in a housing, which may allow for

the addition of peripheral electronic devices to an electronic device. For
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example, the interposer disposed in the housing may aliow for the electronic
device {0 be coupled o peripheral devices such as cameras, speakers,
projectors, bar code scanners, etc. However, in some approaches, such an
interposer may be specific to the pariicular electronic device and/or peripheral
device. As aresult, when a user purchases a new electronic device, the new
glectronic device may nct be able (o interface (e.g., may not be supported) with
the particular peripheral device in some approaches. This may lead to users
purchasing new peripheral devices each time the upgrade their electronic
device.

10010} Examples herein are directed to interposers that allow for
universal connectivity to various peripheral devices. This may allow for a user
to retain their peripheral device(s) when upgrading their electronic device, which
can reduce users’ costs and improve users’ experiences. in some exampiles,
an interposer may be designed to couple to a particular electronic device. Once
coupled o the electronic device, the interposer (and housing) may provide
connectivity to additional interposers, docking stations (e.¢., desk docks, car
docks, etc.), gang chargers, and/or peripheral devices.

[0011] The figures herein follow a numbering convention in which the first
digit corresponds to the drawing figure number and the remaining digits identify
an element or component in the drawing. For example, reference numeral 104
may refer to element “04” in Figure 1 and an analogous element may be
identified by reference numeral 204 in Figure 2. Elements shown in the various
figures herein can be added, exchanged, and/or eliminated so as {o provide a
number of additional examples of the disclosure. In addition, the proportion and
the relative scale of the elemenits provided in the figures are intended to
Hlustrate the examples of the disclosure, and should not be taken in a limiting
sense.

[0012] Figure 1 illustrates an example of an interposer 100 consistent
with the disclosure. The view shown in Figure 1 is a perspective view
Hlustrating a back portion of the interposer 100. In the view illustrated in Figure
1, an electronic device may be coupled to the bottom portion with the display of

the eleclronic device facing in the z-direction. As shown in Figure 1, the
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interposer 100 includes a housing 102, a plurality of attraction plates 104-1, . . .,
104-N, alignment guides 106-1, . . ., 108-N, contact 108, and contact 110.
[0013] The housing 102 may be formed as a result of an overmolding
process; however, in some examples, the housing 102 may be formed by
injection molding, 3-D printing, or other suitable fabrication process. The
housing 102 may serve as a protective case for an electronic device.

[0014] As shown in more detail in connection with Figure 2, the interposer
100 may include a plurality of attraction plates 104-1, . . ., 104-N. The attraction
plates 104-1, . . ., 104-N may be ferromagnetic in order o shield internal
components of the slectronic device from magnetic effects. In some examples,
nickel-iron soft magnetic alloys such as Mu-metal may be used to form the
aftraction plates 104-1, . . ., 104-N.

10015] In some examples, the aliraction plates 104-1, . . ., 104-N may
facilitate coupling of the interposer 100 to a second interposer (as described in
more detail in connection with Figures 5 and 6, herein), docking staiion, and/or
peripheral device(s). For example, the attraction plates 104-1, . . ., 104-N may
magnetically couple {0 magnets disposed in a second interposer, docking
station, and/or peripheral device.

[CO16] The alignment guides 106-1, . . ., 1068-N may be dispnsed on an
exterior portion of the housing 102. The alignment guides 108-1, . . ., 106-N
may define a cavity in the housing 102 for receipt of a guide pin or guide post io
align the interposer 100 with a second interposer, docking station, and/or
peripheral device. For example, the alignment guides 108-1, . . ., 106-N may
allow for passive alignment of the interposer 100 with a second interposer,
docking station, and/or peripheral device to which the interposer 100 is o be
coupled to. In some examples, a first alignment guide 106-1 may be localed
between a first attraction plate 104-2 and contact 108, and the second
alignment guide 108-N may be located between a second attraction plate 104-N
and the contact 108,

[0017] In some examples, contact 108 and/or contact 110 may be serial
connectors, such as universal serial bus (USB) connectors. For example,

contact 110 may be a micro-USB connector and contact 108 may be a USB-C
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connector (e.Q., an array of contact pins or pogos functioning as a USEB-C
connector). In some examples, the contact 108 may include 18 pogos, which
may be mated with a second interposer, docking station, and/or peripheral
device {0 provide a through-USB-C connection form the interposer 100 io the
second interposer, docking station, and/or peripheral device.

10018] Figure 2 illustrates an exploded view of the example interposer
shown in Figure 1. As shown in Figure 2, the interposer 200 includes a housing
202-1, 202-2, a pluralily of atiraction plates 204-1, . . ., 204-N, and serial hub
215, which includes contact 208, contact 210, and contact 213. The housing
202-1, 202-2 may define a cavity to receive an slectronic device such as g
smartphone, tablef, phablet, etc.

(0019 Contact 208, contact 210, and/or contact 213 may be serial
connectors, such as universal serial bus (USB) conneclors. For example,
contacts 210 and 213 may be micro-USB connectors and contact 208 may be a
USB-C connector {e.g., an array of contact pins or pogos functioning as a USB-
C connector). In some examples, the contact 208 may include 18 pogos, which
may be mated with a second interposer, docking station, and/or peripheral
device {0 provide a through-USB-C connection from the interposer 200 {o the
second interposser, docking station, and/or peripheral device.

100207 Contact 213 may be disposed on an interior portion of the housing
202-1, 202-2, while contacts 210 and/or 213 may be disposed on exterior
portions of the housing 202-1, 202-2. in some examples, contact 210 may be
disposed on a first exterior portion of the housing 202-1, 202-2, and contact 213
may be disposad on a second exterior portion of the housing 202-1, 202-2. As
shown in Figure 2, the first exterior portion of the housing 202-1, 202-2 may be
a portion of the housing that faces the x-direction, and the second exterior
portion of the housing 202-1, 202-2 may be a portion of the housing 202-1, 202-
2 that faces in the —z-direction.

[0021] Contact 213 may be a maie USE connector that can couple to &
female USE connector of an elecironic device when the electronic device is
coupled to (2.g., inseried into) the interposer 200, In some examples, the

glectronic device may be a smariphone, tablet, phablet, or other user electronic
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device. Contacts 208, 210, and/or 213 may send and/or receive signals from
the user device. In some examples, contacts 208, 210, and/or 213 may aliow
for the electronic device to be coupled to, and send/receive signals from an
exiernal electronic device such as a second interposer, docking station, and/or
peripheral device.

10022} As shown in Figure 2, a portion of the housing 202-2 may include
recessed portions 217-1, . . ., 217-N that may be formed o receive the
atitraction plates 204-1, . . ., 204-N such thai the attraction plates 204-1, . . .,
204-N are flush with a top surface of the portion of the housing 202-2. This may
allow for the interposer 200 to have a substantially flat top surface when both
portions of the housing 202-1, 202-2 are coupled together.

(0023} in some examples, the housing 202-1, 202-2 may have a first
lateral dimension that is between 101% and 115% larger than an slectronic
device that is coupled to the interposer 200 and/or the housing 202-1, 202-2
may have a second lateral dimension that is between 101% and 115% larger
than the electronic device that is coupled {o the interposer 200, For example,
the housing 202-1, 202-2 may have lateral dimensions that are 15% or less
larger than the eleclronic device that is coupled io the interposer 200. The first
lateral dimension may extend along the x-direction as shown in Figure 2, and
the second lateral dimension may extend along the y-direction as shown in
Figure 2. In some examples, a third iateral dimension of the housing 202-1,
202-2 {e.g., a dimension extending in the z-direction) may be less than 4
niflimeters.

10024] Figure 3 illustrates an example of a serial hub 315 consistent with
the disclosure. Contact 308, contact 310, and/or contact 313 may be serial
connectors, such as universal serial bus (USB) connectors. For example,
contacts 310 and 313 may be micro-USE connectors and contact 308 may be a
USB-C connector {&.g., an array of contact pins or pogos functioning as a USB-
C connector). In some examples, the contact 308 may include a plurality of
pPOgos.

10025] In contrast io some approaches, the serial hub 315 fllustrated in

Figure 3 may allow for duplication of the data path to and from contact 313. For
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example, data send and/or received by contact 313 may be duplicated to both
contact 308 and contact 310, Examples are not so limited; howsver, and
contacts 308 and 310 may send and receive data from different data sources
{e.q., different peripheral devices, chargers, interposers, etc.) in addition to
sending and receiving data via contact 313.

10026] The serial hub 315 may be coupled fo a circult board 318, In
some exampies, the circuit board 319 may be a rigid flex circuit board. As used
herein, a rigid flex circuit board is a circuit board that includes muitiple flexible
circuit inner layers selectively aftached together using a bonding film. In some
examples, a rigid flex circuit board may allow for the board to be incorporated
exiernally, inlernally, or both. Examples are not so limited;, however, and the
circuit board 319 may be any type of printed circuit board (PCB) such as a
single sided PCB, double sided PCB, multilayer PCB, rigid PCB, or flex FCE.
[0027] As shown in Figure 3, the circuit board 318 may include a via 321.
The via 321 may disposed along a perimeter of the circuit board 321. In some
examples, the via 321 may connect a first portion of the circuit board 310 o a
first ground location {e.g., a reference potential) and a second portion of the
circuit board 319 to a second ground location {e.g., reference potential).

[0028] Figure 4 jllustrates another exampie of an interposer 401
consistent with the disclosure. The interposer 401 includes a housing 403, a
plurality of magnetic plates 405-1, . . ., 405-N, a plurality of alignment guides
406-1, . . ., 406-N, and contaci pins 408. in some examples, the interposer 401
may function as an electronics sled. The interposer 401 may be coupleable {o
interposer 100, 200 llustrated in Figures 1 and 2, as described in more detail in
connection with Figure 8, herein.

[0029] For example, the contact pins 409 of interposer 401 may provide
an electrical connection and/or serial bus connection between the interposer
401 and an electronic device or another inferposer that is coupleable to the
interposer 401, In some examples, the coniact pinsg 408 may be operabie as a
USB-C connector and, when coupled {0 a connector on the electronic device or
other interposer, the contact pins 408 may provide an eleclrical connection io

the eleclronic device or other interposer that allows data to be transferred from
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a connecior {e.g., contact 108, 208, 308 illusirated in Figures 1-3) of the other
interposer.

[0030] The magnetic plates 405-1, . . ., 405-N of the interposer 401 may
be disposed in the interposer 401 (e.g., on an inferior portion of the interposer
4013, while the alignment guides 408-1, . . ., 406-N and the contact pins 408
may be disposed on an exterior portion of the interposer 401,

[0031] Figure 5 illustrates an exploded view of another example of an
interposer consistent with the disclosure. As shown in Figure 5, the interposer
501 may include a housing 503-1, 803-2, 503-3, a plurality of magnstic plates
505-1, . . ., 505-N, contact pins 508, and attraction plates 507-1, . . ., 507-N.
The atiraction plates 507-1, . . ., 507-N may be ferromagnetic in order {o shield
internal components of the electronic device from magnetic effects. In some
examples, nickel-iron soft magnetic alloys such as Mu-metal may be used o
form the atiraction plates 507-1, . . ., B07-N.

[0032] In some examples, respective structures 511-1, . . ., 511-N may
surround respective magnetic plates 505-1, . . ., 505-N among the plurality of
magnetic plates 505-1, . . ., 505-N. The structures 511-1, .. ., 511-N may
surround the magnetic plates 505-1, . . ., 505-N such that an individual portion
of each magnetic plate §05-1, . . ., 505-N is exposed. For example, the
structures 511-1, . . ., 511-N may surround the magnetic plates 505-1, . . ., 505-
M such that a single side of the magnetic plate 505-1, . . ., 505-N is exposed.
This may sliow for a magnetic field generated by the magnetic piates 505-1, . . .,
505-N to be directed upward foward attraction plates of another interposer (e.qg.,
atiraction plates 204 of the interposer 200 Hllusirated in Figure 2} to facilitate
coupling of the interposer 501 o another interposer (e.q., interposer 100, 200
Hiustrated in Figures 1 and 2).

[0033] in some examples, the magnetic plates 505-1, . . ., 805-N and/or
structures 511-1, . . ., 511-N may be formed from sieel, 400 series stainless
steel, neocdymium, or alloys that are primarily comprised of nickel. In some
examples, the magnetic plates 505-1, . . ., 505-N may be substantially
cylindrical with a diameter on the order of 7/16 of an inch with a height on the

order of 1/16 of an inch.
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[0034] As shown in Figure 5, the magnetic plates 505-1, . . ., B05-N and
atiraction plates 507-1, . . ., 507-N may be disposed on an exterior portion of the

interposer 501, or may be disposed on interior portions of the interposer 501
such that the magnetic field generated by the magneilic plates 505-1, . . ., 505-N
and/or the magnetic field receivad by the atiraction plates 507-1, . . ., B07-N
extends cutside of the housing 503-1, . ., 503-3 to facilitate coupling of the
interposer 501 to another interposer (e.q., interposer 100, 200 illustrated in
Figures 1 and 2), docking station, and//or peripheral device.

[0035] Figure 6 illustrates an example of a first interposer coupled to a
second interposer consistent with the disclosure. As shown in Figure 6, a first
interposer 600 may inciude a housing 802, atiraction plaies 604-1, . . ., 604-N,
and contact 613. Although not shown explicitly in Figure 6, the interposer 800
may include a serial hub {e.g., 315 lllustrated in Figure 3), which may include a
contact 310, second contact 613, and/or third contact 308, In addition, the
interposer 800 may inciude alignment guides (e.g., alignment guides 106-1, . .
106-N Hustrated in Figure 1).

10036] A second interposer 801 may include magnetic plates 805-1, . . |,
805-N, which may be surrounded by structures 611-1, . . ., 811-N as described
in connection with Figure 5. The second interposer 601 may further include
attraction plates 607-1, . . ., 607-N. Although not shown in Figure 6, the second
interposer 601 may also include contact pins {e.g., contact pins 409 illustrated in
Figure 4) and alignment guides {(e.g., alignment gquides 4068-1, . . ., 406-N
Hlustrated in Figure 4).

10037} As described above, the alignment guides may provide passive
alignment of the first interposer 600 and the second interposer 801 when the
first interposer 600 and the second inlerposer 801 are magnetically coupled via
the atiraction plates 804-1, . . ., 804-N of the first interposer 600 and the
magnetic plates 605-1, . . ., 805-N of the second interposer 801.

[0038] In some examples, at least one of the first contact (e.q., contact
310 illustrated in Figure 3), the second contact 613, and the third contact (e.¢.,
contact 308 illustrated in Figure 3) of the first interposer 600 may be electrically

coupled to the contact pins (e.g., contact pins 408 illustrated in Figure 4) of the
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second interposer 601 when the first interposer 600 and the second interposer
801 are coupled. The coupling may be facilitated by having relative locations of
the attraction plates 604-1, . . ., 804-N of the first interposer 800 that are
subsianiially the same as the relative {ocations of the magnetic piates 605-1, . .
., 605-N of the second interposer 601,

10039] The first interposer 800 and/or the second interposer 801 may
include authentication circuitry (2.9., an authentication chip). For example, the
first interposer 600 and/or the second interposer 601 may include circuitry to
authenticate the first interposer 800 and/or the second interposer 801 when the
first interpeser 800 and the second interposer 801 are coupled together. In
some exampies, the authentication circuitry may provide authentication
credentials from the first interposer 600 or the second interposer 801 to the
other interposer.

(00407 The authentication circuitry may comprise an authentication chip,
which may include circuitry (e.g., a microcontroller and/or iogic circuitry) (o
authenticate the first interposer 800 and/or the second interposer 801 when the
first interpeser 800 and the second interposer 801 are coupled together. The
authentication circuitry may be mechanically attached 1o the first interposer 800
and/or the second interposer 801 and may be activated when the first interposer
600 and the second interposer 601 are coupled togsther. In some examples,
the authentication circuitry may be coupied to one of the contacts of the serial
hub {e.g., contact 308 ifjustrated in Figure 3} such that the authentication
circuitry is enabled when contacts of the first interposer 800 are coupled to
contacts of the second interposer 801,

[0041] in the foregoing delailed description of the disclosure, reference is
made to the accompanying drawings that form a part hereof, and in which is
shown by way of iHustration how examples of the disclosure may be practiced.
These examples are described in sufficient detail to enable those of ordinary
skill in the art to practice the examples of this disclosure, and itis o be
understood that other examples may be ulilized and that process, electrical,
and/or structural changes may be made without departing from the scope of the

disclosure. As used herein, designators such as “N”, etc., particularly with
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respect to reference numerais in the drawings, indicate that a number of the
particular feature so designated can be included. A "plurality of’ is intended to

refer to more than one of such things.
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What is claimad;

1. An interposer, comprising:
a pluraiity of magnetic plates disposed in the interposer;
contact pins disposed on an exterior portion of the interposer; and

alignment guides disposed on the exterior portion of the interposer.

2. The interposer of claim 1, wherein the contact pins provide an electrical
connection between the interposer and an electronic device coupleable to the

interposer.

3. The interposer of claim 1, further comprising respective structures
surrounding each magnetic plate among the plurality of magnetic plates,
wherein each respective structure surrounds each respective magnetic plate

such that an individual portion of each magnetic plate is exposed.

4, The interposer of claim 1, wherein the contact pins provide a serial bus
connection.
5. The interposer of claim 1, further comprising a plurality of atiraction

plates disposed on an exterior portion of the interposer that is different than the
exterior portion in which the plurality of magnetic plaies and the pluralily of

contact pins are disposed.

8. An interposer, comprising:

a housing defining a cavily io receive an electronic device;

an aftraction plate disposed in an interior portion of the housing;

a serial hub coupled to the housing, the serial hub including a first
contact, second contact, and third contact and

alignment guides disposed on an exterior portion of the housing.

7. The interposer of claim 6, wherein:
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the first contact is to:
couple {o an elecironic device disposed in the interposer; and
send and receive signals from the electronic device;
the second contact it o send and receive signais from the electronic
device; and
the third contact is to:
couple the interposer to an external electronic device; and

send and receive signails from the external electronic device.

8. The interposer of claim 7, wherein:

the first contact is disposed in an interior portion of the housing;

the second contact is disposed on a first exterior portion of the housing;
and

the third contact is disposed on a second exterior portion of the housing.

9. The interposer of claim 8, wherein a first alignment guide is located
between a first attraction plate and the third contact, and a second alignment

guide is located between a second atiraction plate and the third contact.

10. The interposer of claim 6, further comprising a rigid flex circuit board

coupled to the serial hub, the rigid flex circuit board having a via disposed along
a perimeter of the rigid flex circuit board, the via to connect a first portion of the
rigid flex circuit board to a first ground location and a second portion of the rigid

flex circuit board o a secend ground location.

11.  The interposer of claim 6, wherein the housing has a first lateral
dimension that is between 101% and 115% larger than the elecironic device
that is insertable into the housing, and wherein the housing has a second lateral

dimension thai is between 101% and 115% larger than the eleclronic device.

12, Asysiem, comprising:

a first interposer comprising:
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attraciion plates disposed in an interior portion of the first
interposer;

a serial hub coupled to the first interposer, the serial hub including
a first contact portion, second contact portion, and third contact portion; and

alignment guides disposed on an exterior portion of the first
interposer; and

a second interposer comprising:

magnetic piates disposed in the second interposer;

contact pins disposed on an exterior portion of the second
interposer; and

alignment guides disposed on the exterior portion of the second
interposer, wherein the attraction plates of the first interposer are coupleable to

the magnetic plates of the second interposer.

13.  The system of claim 12, wherein the alignment guides of the first
interposer and the alignment guides of the second interposer provide alignment
of the first interposer and the second interposer when the first and second

interposer are coupled.

14, The system of claim 12, wharein at least one of the first contact portion,
sacond contact portion, or third contact portion of the first interposer is
elecirically coupled to the contact pins of the second interposer when the first

interposer and the second interposer are coupled.

15. The system of claim 12, wherein the relative locations of the atlraction
plates of the first interposer is substantially the same as the relaiive locations of

the magnetic plates of the second interposer.
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