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(57) Abstract: Connector assemblies may be space efficient, have a high corrosion resistance, are difticult to damage, reduce or prevent
moisture leakage into an electronic device housing the connector assembly, are readily assembled, and are reliable. One example
may provide an inductive charging port for transferring electrical energy from a first electric device to a second electronic device. As
compared to conventional connector inserts and connector receptacles, these inductive charging ports may have a smaller form factor
and consume a reduced volume in an electronic device. Corrosion resistance may be provided by including a protective layer or cover
portion over what would otherwise be exposed surfaces of a transformer core. Orings, gaskets, or other structures may be included to
reduce moisture leakage into a device. The inductive charging port may include a low number of parts for a simplified assembly, and
thermal management of various types may be used to improve reliability.
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received by the International Bureau on 27 October 2017 (27.10.2017)

WHATIS CLAIMED IS:

L. An inductive charging port for an electronic device, the inductive
charging port comprising:

a first housing located in a first opening of an enclosure of the electronic
device; and

an inductive cotl around a transformer core, the transformer core fixed to the
first housing and the enclosure such that a surface of the transformer core is exposed at the
first opening of the enclosure,

wherein a cover portion of the first housing covers the surface of the

transformer core.

2. The mductive charging port of claim | whercin the inductive charging

port is sealed by a sealing structure between the enclosure and a sidewall of the first housing.

3. The induactive charging port of claim 2 wherein the sealing structure is

an O-ning.

4. The mductive charging port of claim 1 further comprising a flexible

circuit board electrically connected to the inductive coil.

3. The inductive charging port of claim 4 further comprising a bracket

such that the flexable circuit board is between the bracket and the transformer core.

6. The inductive charging port of claim 4 further compnising a compliant
piece such that the compliant piece is between the flexible etreuit board and the transformer

COIe.

7. Aun mductive charging port for an electronic device, the mductive
charging port comprising:

a first housing located in a first opening of an enclosure of the electronic
device;

an inductive coil around a transformer core, the transformer core fixed to the
first housing, wherein the first housing and first mductive coil are movable relative to the
enclosure;

a second housing fixed to the enclosure; and
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a first resilient member having a first end around a first tail portion of the first
housing and a second end 1o a first supporting cavity formed by sidewalls of the second
housing, such that the first resilient member biases the transformer m a direction out of the
electronic device when the electronie device is not mated to a second device, and such that
the first resilient member compresses sach that the transformer core is moved in a direction

o the electronic device when the electronic device 1s mated to a second device.

8. The mductive charging port of claim 7 further comprising a second
restlient member having a first end around a second tail portion of the first housing and a

second end in a second supporting cavity formed by sidewalls in the second housing.

9. The mductive charging port of claim & wherein the first and second

restlient menmbers are springs.

10, The indactive charging port of claim 9 wherein the springs bias the
inductive core towards a surface of the enclosure when the electronic device is not mated to a
second device and the springs compress allowing the inductive core to retract behind the

surface of the enclosure when the electronic device 1s mated 1o a second device.

11, The inductive charging port of claim 10 wherein the second device
mates with the electronic device by moving laterally along a surface of the enclosure,
wherein

the first housing includes a front surface having sloped lead-in features on

cach side of the transformer core such that as the second device moves laterally along the

the first housing into the electronic device.

12, The induactive charging port of claim 11 wherein a leading surface of

the transformer core 15 recessed below peaks of the sloped lead-in features.

13, 'The inductive charging port of claim 7 wherein the inductive charging
port 1s sealed by a sealing structure between the enclosure and a sidewall of the second

housing,

t4.  The inductive charging port of claim 13 wherein the sealing structure

is an (hring.
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15, Anductive charging port for an electronic device, the inductive
charging port comprising:

a first housing located in a first opening of an enclosure of the electronic
device;

an inductive cotl around a transformer core, the transformer core fixed to the
first housing, wherein the first housing and first inductive coil are movable relative to the
enclosure;

a first magnetic element fixed to the first housing; and

a proximity sensor fixed to the enclosure, wherein when the electronic device
is not mated to a second device, the first housing and the first magnetic element move away
from the proximity sensor, and

wherein when the electronic device 1s mated to a second clectronic device, the
first housing and the first magnetic element move towards the proximity sensor,

wherein the proximity sensor uses the movement of the first magnetic clement

1o detect a presence of the second electronic device.

16.  The inductive charging port of claim 15 further comprising a second

magnetic element fixed to the enclosure.

17.  The inductive charging port of claim 16 further comprising a second
housing fixed to the enclosure, wherein the proxamity sensor and the second magnetic

clement are attached to the second housing.

8. The mductive charging port of claim 16 wherein the proximity sensor

1s a Hall-effect sensor.

19. The induactive charging port of claim 18 further comprising a first
spring and a second spring cach having a first end around a corresponding tail portion of the
first housing and a second end in a corresponding supporting cavity formed by sidewalls of

the second housing.

20. The induactive charging port of claim 19 wherein when the electronic
device is not mated to a second device, the first spring and the second spring push the first

housing and the first magnetic element away from the proxumity sensor.
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