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(54) Title: CONNECTOR WITH A WIRELESS COUPLER

(57) Abstract: In example implementations, an apparatus includes a hous-

109 ing. The housing includes an electronic connector coupled to a back side of
0 J the housing. In addition, the housing includes a pin coupled to a front side
of the housing and in communication with the electronic connector. At least
one alignment magnet and at least one wireless transceiver chip is coupled
to the housing. At least one waveguide is coupled to the at least one wireless
transceiver chip.
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CONNECTOR WITH A WIRELESS COUPLER

BACKGROUND

[0001] A POGO pin connector is a device that is used for docking conneclion

schemes used in alecironic devices, £.q., tableis and convertible laptops with
keyboard and docking station accessories. The gonnectors need careful
alignment and can degrade over time due o prolonged environmental exposure
and mechanical wear and tear. This degradation can produce connaction
intermitiency and further compromise the bandwidth capabilities of the POGO

sivie conngctlor.

BRIEF DESCRIPTION OF THE DRAWINGS

{0002} FIG. 1 is a block diagram of an example electronic device and

docking siation using an apparatus of the present disclosure;

[0003] FIG. 2 is a first view of a first example of the apparatus;

[0004] FIG. 3 is a second view of the first example of the apparatus;

[0005] FIG. 4 is a second exampile of the apparaius;

[0006] FIG. B is third exampie of the apparatus; and

10007} FIG. 8 is an example of the apparalus in the slecironic device and the

apparatus of the docking station.

DETAILED DESCRIPTION

[0008] The present disclosure broadly discloses a POGO pin connector with

a wirsless coupler. As discussed above, a POGO pin connector is a device that
is used for docking connection schemes used in electronic devices, e.g., tablets
and convertible laptops with keyboard and docking station accessories. The
connectors need atlention regarding alignment and can degrade over time due
to prolonged environmental exposure and meachanical wear and iear. This
degradation can produce connedction intermitiency and further compromise the
bandwidth capabilities of the POGO style connector.

{0008] Examples of the present disclosure provide a POGO pin connector
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with a wirgless coupler. In one example, the wireless coupler may be a wireless
fransceiver ¢chip that may be located on or in a housing of the POGO pin
connector to provide half duplex or full duplex dala transfer capabilities. The
wirgless fransceiver chip may be used as a back-up for transferring data in case
the POGO pin connector falls or 1o supplemeant the data transfer rates of the
POGO pin connector as the POGO pin connecior performance degrades over
time. The wireless transceiver chip may also provide greater bandwidth
capability than that provided by the POGO pins, thereby, enhancing the overall
bandwidth of the connsclor.

10010} FIG. 1 Hlusirates an example system 100 that includes an apparatus
106 in an electronic device 102 and an apparatus 108 in a docking station 104.
In one example, the apparatus 106 and the apparatus 108 may be a spring
loaded pin connector. One exampie of a spring leaded pin connector may be a
POGO pin conneclor.

[0011] In one exampleg, the apparatus 106 and the apparatus 108 may be
complementary. For example, the apparatus 106 may have a male portion that
mates with or aligns with a female portion of the apparatus 108, or vice versa.
0012 In one example, the elecironic device 102 may be any type of
electronic device that may use a docking station for data transfer,
communications and/or recharging. For example, the electronic device 102 may
be a lablet device, smart phone, a laptop and the like.

[0013] FIG. 2 lustrates an example block diagram of the apparatus 106, It
should be noled that the apparatus 108 may be identical or complementary to
the apparatus 108. In one example, the apparatus 106 includes a housing 202.
The housing 202 may be made from a plastic or a plastic framed by a melal
shroud. The housing 202 includes a front side 218, a back side 220 and a lsft
end 222 (broadly a first end) and a right end 224 {broadly a second end). In
one example, the lefl end 222 and the right end 224 are located on opposite
ends of the housing 202.

[0014] in one example, an slectronic connector 212 is coupled o the back
side 220 of the housing 202. The electronic connector 212 may be coupled o a

printed circuit board of the elecitronic device 102 and may communicate with a
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processor and a memory of the electronic device 102,

0015} in one example, the housing 262 includes a first alignment magnst
204 and a second alignment magnet 208. Although two alignment magnets 204
and 206 arg illustrated in FIG. 2, it should be noted that the housing 202 may
include any number of alignment magnets {e.g., more or fewer than two). In
one example, the second alignment magnet 208 may be localed on an end
opposite the first alignment magnet 204. For example, the first alignment
magnet 204 may be located on the left end 222 of the housing 202 and the
second alignment magnet 206 may be located on the right end 224 of the
housing 202 that is opposite the left end 222.

[30186] In one example, the first alignment magnet 204 and the second
alignment magnet 206 provide additional power charging for the electronic
device 102. For example, if at least one pin 2184 {0 216, (herein also referred to
coliectively as pins 216 or as a single pin 216) degrade over time causing a
reduction in the recharging performance of the ping 216, the first alignment
magnet 204 and the second alignment magnet 206 can be used as a
supplemental or back-up power channel for sending power {0 the electronic
device 102 for recharging a baltery of the eleclronic device 102. In other words,
inductive power transfer implementations can be used to transfer power, .q.,
using inductive coupling and the like.

{0017} In one example, the apparatus 106 comprises a connecior portion
214 that is coupled to the front side 218 of the housing 202 as illusirated in FIG.
3. In one example, the connector portion 214 includes at least ons pin 216, In
one example, the connector portion 214 may include a plurality of pins 2164 o
216, In ong example, each pin 216 is a spring loaded pin. One example of a
spring loaded pin that may be used is a POGO pin. The spring loaded pin
includes an inner housing 250, an cuter housing 252 and a spring 254 within the
inner housing 250 and the outer housing 252.

0018} The inner housing 250 is movably coupled 1o the spring 254 and the
outer housing 252, For sxampie, as pressure is applied o the inner housing
250, the inner housing 250 moves down vertically to compress the spring 254.

When the pressure is removed, the spring 254 releases and moves the inner
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housing 250 vertically upwards.

(0018} in one example, the pins 218 are In communication with the electronic
connector 212. In other words, the pins 216 may be eleclrically connecled to
the electronic connector 212 directly, or indirectly. As a resull, daia are
transferred via at least one pin 216 {o the slectronic connector 212 to the
glecironic device 102, In addition, the slectronic device 162 may be recharged
via power that is transmilted through at least one pin 218 and the electronic
connector 212.

{0020} in POGO pin conneclors, data are transferrad via at least one pin 2186
and the electronic device 102 is recharged via at least one pin 2186, as noted
above. However, the pins 216 may degrade negatively over time affecting the
performance (2.g., charging times and data throughput) of the pins 216. To
help address the degradation in performance of the pins 218, or o provide
greater bandwidth performance than that is possible with the traditional POGO
pin, the apparatuses 106 and 108 also include a wireless transceiver chip 208,
in one example, the apparatuses 106 and 108 may include a second wireless
transceiver ¢chip 210.

{0021} In one example, the wireless transcelver chips 208 and 210 may be
an extremely high frequency slectromagnetic (EHF EM) coupler. The wirsless
transceiver chips 208 and 210 may be capable of half duplex communication
{e.g., capable of sending and receiving data, but only one at a time) or full
duplex communication {e.g., capable of sending and receiving data at the same
time or in parallel).

0022} in one example, the wirsless transcelver chips 208 and 210 may be
located on the housing 202 o maximize a distance between the wireless
fransceiver chip 208 and the wireless transceiver chip 210. Maximizing the
distance belween the wireless transcaiver chips 208 and 210 may maximize the
efficiency and wireless performance. For example, providing the maximum
distance between the wireless transceiver chips 208 and 210 improves isolation
of the wireless transceiver chips 208 and 210, which reduces interference and
improves dala transfer rates.

{0023} In one example, the wireless transceiver chips 208 and 210 provide
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data communications between the docking station 104 and the alectronic device
102. For example, as the pins 216 degrade over lime, the wireless transceiver
chips 208 and 210 may be used o maintain a desired data transfer rale that
would otherwise be unatiainable with the degraded pins 218, In one example,
the wireless transcsiver chips 208 and 210 may be provided as a backup to the
pins 2186 should the pins 216 complelely faill. In one example, an option may be
provided 1o a user of the eleclronic device 102 to allow the user o select an
option of fransferring data using only the pins 216, only the wireless transceiver
chips 208 and 210, or a combination of both,

[0024] FIG. 4 illusirates an example block diagram of another example of the
apparatus 108. In one example, the apparatus 106 includes waveguides 260
and 262. In one example a first waveguide 260 is assoclated with the first
wireless transceiver chip 208, and a second waveguide 262 is associated with
the second wireless transceiver chip 210, In one example, the waveguides 260
and 2682 may be defined as a transmission line for data signals {(8.9.,
electromagnetic signals, radio frequency (RF) signals, and the like) sent by the
respective wirgless transceiver chips 208 and 210, The waveguides 260 and
262 may have a rectangular or circular cross section that is solid plastic and
may have conductive walls (e.g., a metal wall). The data signals propagate
within the confines of the walls of the waveguides 260 and 262 and are confined
by lofal internal reflection from the walis of the waveguides 280 and 262.

[0025] in one example, the wireless transceiver chips 208 and 210 ars
coupled to a printed circuit board 264 within the electronic device 102, The
waveguides 260 and 262 are subseqguently coupled o the respective wireless
fransceiver chips 208 and 210 located on the printed circuit board 264. In one
example, the waveguides 260 and 262 may be coupled to a plastic portion of
the housing 202 {&.g., along a back side 220 of the housing 202).

[0026] FIG. 5 llustrates a block diagram of yvet ancther example of the
apparatus 108, In one gxample, rather than coupling the waveguides 260 and
262 to the plastic portion of the housing 202 as illustrated in FIG. 4, the
waveguides 260 and 262 are coupled to the first alignment magnet 204 and the

second alignment magnet 206, respectively. For example, the first alignment
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magnet 204 and the second alignment magnet 206 may include a hollow
opening within the alignment magnets 204 and 206. The waveguides 260 and
262 may be coupled to the alignment magnets 204 and 206 via the openings
inside of the alignment magneis 204 and 208,

[0027] As a result, the waveguides 260 and 262 are located at an inner edge
of the front side 218 of the housing 262, Thus, when the apparatus 106 is
coupled {0 an apparatus 108 also including waveguides, the waveguides 260
and 262 may be adjacent, or next (o, the corresponding waveguides of the
apparatus 108, as lllustrated in FIG. 5 and discussed below. The location of the
waveguides 260 and 262 improves the dala transfer rates or the dala
throughput rates of the apparatus 106.

[0028] As noted above, the apparatus 108 may be located in the docking
station 104 and may be similar to, or be, the complement of the apparatus 108.
FiG. 6 illustrates the apparatus 108 gligned with the apparatus 108 right before
being connected. In one example, the apparatus 108 includes at lgast one
opening 5164 1o 518, {also herein referred to collectively as openings 516 or
individually as an opening 516) that correspond to sach one of the pins 216.
Each opening 516 includes a conductive wall or pad. Ctherwise, the apparatus
108 may be similar to the apparatus 106.

[0029] For example, the apparatus 108 includes corresponding alignment
magneis 504 and 508, corresponding wireless fransceiver chips 508 and 510 on
a printed circuit board 564 and corresponding waveguides 560 and 562. The
alignment magnets 504 and 5086, the wireless fransceiver chips 508 and 510
and the waveguides 560 and 582 may be located on a housing 502 of the
apparatus 108 similar to the locations described above for the apparatus 106,
{0030} As Hlustrated in FIG. 6, the alignment magnets 504 and 506 are
located on the housing 502 such that the alignment magnets 504 and 506 are
aligned with the corresponding alignment magnets 204 and 206. The alignment
magnets 204, 208, 504 and 506 help to ensure that the pins 216 properly mats
with the corresponding openings 516. Also, the alignment magnets 204, 208,
504, 5086 provide a retention force that help to secure and maintain the

connection betweean the apparatus 108 and 108. In addition, the alignment
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magnets 204, 206, 504, 506 may be used to transfer power o the electronic
device 102 for recharging.

[0031] In addition, the wavequides 560 and 562 are aligned with the
corresponding waveguides 280 and 262. The waveguides 580, 562, 260 and
262 can assist in the transmission of data between the wireless transcelver
chips 508 and 510 in the apparatus 108 and the wireless transceiver chips 208
and 210 in the apparatus 1086.

[0032] it will be appreciated that variants of the above-disciosed and other
features and functions, or alternatives thereof, may be combined into many
other different systems or applications. Various presently unforesesn or
unanticipated alternatives, modifications, variations, or improvemenis therein
may be subseqguently made by those skilled in the art which are also intended {o

be encompassed by the following claims.
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CLAIMS
1. An apparatus, comprising:
a housing;

an electronic connector coupled to a back side of the housing, wherein
the electronic connector is o communicate with a circuit board of an electronic
device;

a pin coupled 1o a froni side of the housing and in communication with
the electronic connector;

a first alignment magnet on a first end of the housing;

a second alignmeni magnet on a second end of the housing located
opposite the first end;

a first wireless transceiver chip coupled {o the first alignment magnet; and

a second wireless transceiver chip coupled fo the second alignment

magnet.
2. The apparatus of claim 1, wherein the pin comprises a spring loaded pin.
3. The apparatus of claim 1, wherein the first end and the second end are

located at @ maxdimum possible distance of separation within the housing.

4. The apparatus of claim 1, whersin gach of the first wirgless fransceiver
chip and the second wireless transceiver chip comprises an extremely high

frequency electromagnetic {(EHF EM) coupler.

5. The apparatus of claim 1, wherein the Tirst wireless fransceiver chip is
coupled o a first waveguide, and the second wireless transceiver chip is

coupled {0 a second waveguide.

8. The apparatus of claim 5, whersin the first waveguide is embedded into
the first alignment magnet and the second waveguide is embedded inlo the

second alignment magnel.
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7. The apparatus of claim 8, wherein the electronic device is capable of
being charged via the first alignmeni magnet and the second alignment magnest,
and is capable of providing data transfer via the firsi wireless transceiver chip

and the second wireless transceiver chip.

8. A apparatus, comprising:

a housing;

an elecironic connector coupled to a back side of the housing, wherein
the electronic connector is to communicate with a circul! board of an elecironic
device;

a pin coupled to a front side of the housing and in communication with
the slectronic connector;

at least one alignment magnet coupled to the housing;

at least one wireless fransceiver chip coupled io the housing; and

at least one waveguide couplad to the at least one wireless transceliver

chip.

8. The apparatus of claim 8, wherein the pin comprises a spring loaded pin.

10, The apparatus of claim 8, wherein the al least ong wireless transceiver

chip comprises an extremely high frequency eleciromagnetic (EHF EM) coupler.

1.  The apparatus of claim 8, wherein the at least one waveguide is coupled

io a plastic portion of the housing.

12.  The apparatus of claim 8§, wherein the at least one wireless transceiver

chip is embedded in the at least one alignment magnet.

13.  The apparatus of claim 12, whergin the at least one waveguids is

coupled to the at least one alignment magnet.
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14.  The apparatus of claim 13, wherein the electronic device is capabie of
being charged via the at least one alignment magnet and is capable of providing

data transfer via the at least one wireless transceiver,

18, An apparatus, comprising:

a housing;

an opening formed on a front side of the housing for receiving a
corresponding pin of an electronic devics;

at least one alignment magnet coupled to the housing for aligning with a
corresponding alignment magnet of the electronic device;

at least one wireless transceiver chip coupled 1o the housing; and

at least one waveguide coupled o the at least one wireless transceiver
chip and the housing, wherein the at least one waveguide is for aligning with a
corresponding waveguide of the electronic device for transmitling dala between
the at least one wireless transceiver chip and a corresponding at lgast one

wireless transcsiver ¢hip in the elscironic devics.
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