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Title: VEHICULAR KEYLESS ENTRY SYSTEM

g/ FIG. 1

(57) Abstract: A keyless entry system may include one or more Near Field Communication (NFC) devices. Also described herein is
a keyless entry system including a NFC device and a keypad. In a particular embodiment there is provided a vehicular keyless entry
system that is integrated with a vehicle trim component. Some implementations include an antenna carried by or embedded in the
trim component.
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VEHICULAR KEYLESS ENTRY SYSTEM

Reference to Copendinge Applications

This apphication claims the benefit of U.S. Provisional Patent Application
Serial No. 01/986,619 filed April 30, 2014 which is incorporated herein by reference

in its entirety,

Technical Field

The invention relates to keyless entry systems for vehicles.

Background

Traditionally, keyless entry systews have allowed users to enter a vehicle
without inserting a key into a kevhole. Keyless entry systems for vehicles are
desirable for users because of convenience. These systems are generally known, see
for example: US 5,204,672, US 8,126,450, US 8299855, US 8,410,899, US
8,538,408, US 2010/0128570, US 2012/0306618, USIZ013/0102263, US7,259,679,
US 7,577,406, US 8,588,715, US 2013/0271327, US 6,288,652, US 8,232,863,
US2007/0252728, US 2013/0278381, USs 2010/0219935, US 7,350,949, US
7,866,728, US 2008/0296929, US 8,534,743, US 7,547,058, US 8,451,087, US
7,248,151, US 7,327,215, US 8,700,267, US R,400,265, US 7,255,466, US 7,400,232
and LS 2012/0032463.

Technologies offering keyless entry inchide keypads and key fobs. Some
users of keypads may find the use mconveniont as it presents yet another number
combination among so many that must be mewonized 1o daily life. Key fob

technology provides an avenue for keyless entry without the need to memorize a pass
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code. Key fobs allow vehicle conmmunication at a gencrous distance from the vehicle.
Although convenient the signals frora the key fob can be intercepted and later used to

access the vehicle, creating theft risks for the vehicle and security risks for the user.

Summmary

What is disclosed bherein 18 a keyless entry systern includmg wvear field
communications (NFC). In a particular embodiment there is provided a vehicular
keyless entry system that is integrated with a vehicle trim component. Also described
herein s a kevless entry system inchuding an NFC device and a keypad.

In one ewbodimwent there 18 described a vehicular keyless entry system
including an electronic circuit, a NFC device integrated with the electronic circuit, a
NFC antenna and a door lock system electronically coupled with the clectronic
circuit, The NFC device may nclude an NFC recetver for recetving an external NFC
signal.

in another embodiment there 1s described a vehicular keyless entry system
wherein the clectronic circuit is eloctronically coupled with the vehicle electronics
system.

in another embodiment there 1s described a vehicular keyless entry system
wherein the clectronics may further include a CAN or LIN communication device
coupled with an output device for communicating with a vehicle clectronics system.

In another embodiment there 18 described a vehicular keyless entry system
which includes an electronic circuit, a NFC device integrated with the electronic
circuit, a keypad coupled with the NFC device, a door lock system electronically

coupled with the electronic circuit.
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In another embodiment, there 18 described a vehicular keyless entry system
with an electronic circuit, an NFC device mtegrated with the electronic circuit, a
keypad coupled with the NFC device, a NFC antenna and a door lock control
electronically coupled with the electronic circuit.

In another embodiment there is disclosed a kevpad with nondescript pattern or
numeric code actuation. Such a vehicular keyless entry system may include a key pad,
an electronic circuit coupled with the electronic circust, a door lock system coupled
with the clectronic circuit, the door lock system including a lock actuator, the door
lock actuator being actuated by a signal produced by a nondescript pattern entered at

the key pad.

Brief Description of the Drawings

The following detalled description of preferred implementations and best
mode will be set forth with regard to the accompanying drawings, in which:

Fig. 1 shows a vehicle door frame with a vehicle trim picce having a keyless
eniry with a NFC assembly;

Fig. 2 shows a vehicle trime picce having a keyless entry with an NFC
assembly;

Fig. 3 shows a keyless entry system with a keypad system;

Fig. 4 shows a block diagram of a vehicle trim piece with a keyless entry
system having an NFC assembly connected to a vehicle electrical system;

Fig. 5 shows a block diagram of a vehicle trim piece with a keyless entry
system having an NFC assembly and a keypad connected to a vehicle electrical
gysterm;

Fig. 6 shows an example circuit board with an NFC asserubly;
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Fig. 7 shows a trim piece with an example flexible circuit board with an NFC
asseribly.

Fig. & shows an exploded view of a keyless entry system incorporated within a
body of a tritn piece or capping;

Fig. 9 shows a top view of 4 portion of the capping with a cover mstalled;

Fig. 10 1s sumilar to Fig. 9 with the cover removed and showing aun antenna
received around a recess formed in the capping: and

Fig. 11 is a system schematic illustrating a vehicle mounted NFC assembly

and exterior NFC devices that may be used therewith.

Dietailed Descrintion

As described herein there is disclosed a keyless entry system including a Near
Ficld Communications {(NFC) asserubly, The keyiess enfry system may be
electronically coupled to a door lock system. In a particular embodiment there is
provided a vehicular keyless entry system with a NFC assembly that is integrated with
a vehicle frim compounent. In an alternative cmbodiment the NFC assernbly can be
used independently or combined with a wore traditional keypad and code system.
The keypad can have numbers, letters or use a sequential pattern, by way of non-
liniting examples.

NFC includes a sot of short-range wircless technologies, NFC
communication requires an NFC cuabled smart device or NFC tag to be in close
proxumity to an NFC reader (for example, less than 20cm). Communication over a
short distance can provide a more secure signal, as the shorter range signal

transmissions cannot be casily detected at large distances. As such the NFC signals
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arc less likely to be mntercepted or modified as compared to RF signals sent over
tonger distances.

NFC may involve an initiator and a target. The mitiator can actively generate
an RF field that can power a passive target. This enables NFC targets to take on a very
sitaple form, such as tags, stickers, key fobs, or cards that do not require batieries or
other power source. NFC peer-to-peer communication is possible, provided both
devices are powered. The NFC assembly can communicate with either an active
device such as a smart phone or with a passive device, such as a NFC tag. Active
communications may allow 1-way or 2Z-way transfer of data,  Active-passive
communication way allow l-way transfer of data.  Either type of NFC
communication can be used to unlock or “wake-up” a vehicle.

The WFC assembly can be positioned behind, embedded in or otherwise
carried by a trim piece. A portion of the trim piece may be translucent such that it
allows light to pass through. A transhucent trim piece can be used to shine an
indicator light to show communication activity or related activity. NFC devices
positioned behind the trim picce may operate through the exterior frim piece or plastic
capping without any physical opening. Therefore the exterior triva piece can have a
better appearance and may be easier to manufacture. The NCF clectronics may also
be better protected from environmental elements {rain, water, ice, sun-light, etc) than
other bution or grid based systems that arc vistble to a user, and or received in or
behind an opening in the tam picce.

The NFC assembly can provide NFC through snow or ice. Actuation does not
rely on pressure, capacitance or heat, as such the NFC system maybe touchless.

Therefore a user can just hold the smart device or device including an NFC tag up to

N
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the vehicle and not have to take off gloves, wear special gloves, or remove {rost or ice
from vehicle.

NFC with a smart device, such as a smart phone, can enable data sharing
between the vehicle and smart device, and control of the vehicle via computer
programs, software applications, and/or smart device apps. As a very simple
example, the vehicle can send a message to a smart phone during vehicle unlocking
that tells the operator that the gas tank is almost empty and needs to be filled. The
NFC assembly may also be combined with a keypad. In such cases the electronic
circutt and key pad can be used to unlock various doors and unlock and/or open a
trunk or a lifigate.

Fig. 1 shows a vehicle door frame 8 with a trim piece 10 having a keyless
entry system 12 including an electronic circuit 14 with an NFC device 16, Fig. 2
shows an example tritn piece 200 including a keyless entry system 210, The trim
piece as shown is a pillar capping, such as a B-pillar capping. The capping may be
made of any suitable material including plastic.  The trim piece may include a
transtucent moaterial in front of at least a portion of the keyless entry system. A
transhucent material s a material that may allow light mdicators o shine to show
activation of the kevless entry system. As shown the trim piece 200 has supports
which are formed to receive and hold the keyless entry system.

Fig. 6 and Fig. 7 show an example circuit board 610 with an NCF chip set
612. As shown in Fig. 6 the circuit board s a flexible civcuit board 614, A preferred
vehicle trim piece(s) with an NCF assembly will be one that is on or near the driver’s
door although other locations may be used as desired. Examples of suitable vehicle
components with electronics 1nclude a B-Pillar trim, belt-line molding, mirror housing

or door handle,
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Fig. 4 shows a block diagram of a keyless entry system 400 for a vehicle with
a ttim picce 410 and an NFC assembly 412, The NFC assembly 412 includes an
clectronic circuit 416, As shown in this embodiment, the eclecironic circuit 416
includes a NFC reader device 414, The NFC reader device 416 may be provided by a
Near Field Commumnications (NFC) chip or chip set. The assembly may also include
an electrical connector 418 and/or electrical harness with wires to connect o a vehicle
electrical system 420.

The complete electronic circuit may include one or more of the following:
Controller Area Network (CAN) communication device, Local Interconnect Network
(LIN} commuumication device, mcrocontroller, power suppher or couverter, a NFC
antenna and/or various discrete electronic deviees.

Fig. 5 shows a block diagram of another keyless entry system 500 with an
NFC assembly 510, As shown in this embodiment, the NFC assernbly 510 includes
an electronic circuit 512 with a NFC antenna and NFC reader device 514, The NFC
reader device 514 may be a Near Ficld Communications (NFC) chip or chip set, The
NFC assembly 510 may include an clectrical connector 516 and/or electrical harness
with wires to connect to a vehicle electrical system 518,

As shown, the NFC assembly 510 15 integrated into an electronic circuit and
combined with a keypad 522. In practice the vehicle can be uniocked or controlied by
either the keypad or by communication with an NFC device held by or carried on the
operator.  The keypad 522 may use any form of actuation including electro-
mechanical switches, pressure sensitive devices, heat sensing, or capacitive touch.
The clectronic circuit 512 18 connected to the vehicle electrical system 518, The
complete electronic circuit may include one or more of the following: Controller Area

Network {CAN ), device, Local Interconnect Network (LIN) communication device,
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microcontrolier, power supplicr or converier, NFC antenna and/or various discrete
electronic devices,

As shown, in Fig. 3 the keypad 300 may include a series of symbols 310 or
indicia with nondescript pattern actuation 312, As shown therein the pattern has nine
symbols represented by cireles. The vehicular kevless entry system may include a key
pad, an clectromc circuit coupled with the key pad, a door lock systern coupled with
the electronic circnit, the door lock system including a lock actuator, the door lock
actuator being actuated by a signal produced by a nondescript pattern entered at the
key pad. The keypad symbols could mnclude any desired ndicia, marking or indicator
wmechading numerals, letiers, indentations, protrusions/burups or other things enabling
or facilitating entry of a code by sequential actuation of different areas of the keypad
associated with such indicia or marking. The area for pattern recognition may be the
same as or different than the arca for indicia code cutry and/or they may overlap as
desired. Taking the non-limiting example of Fig. 3, the circles shown could include
numerals {or numerals may be provided without any circles) and the pattern may
involve tracing over the numerals in 4 preset sequence, or discretely pressing or
otherwise actuating the keypad in a preset sequence.

in at least some implementations, such as is shown in Figs. 8-11, the vehicular
keyless entry system 700 may include components incorporated into or carried by a
vehicle trim piece 702, In the implersentation shown, the tritn picce 702 is a
polymeric body called a "capping 702", The capping 702 has an outer surface 704
that may define at least part of an exterior surface of the vehicle {which s viewable
from and exposed to the outside of the vehicle), or the capping 702 may carry or be
coupled to a component or applique that defines the vehicle exterior surface. The

capping 702 may further include an wnner surface 706.
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In at least some implementations, the capping 702 includes a mount 708 for at
least some componeuts of the vehicular keyless entry system, and the mount 708 may
be provided on or in the inner surface 706 of the capping 702. In the implementation
shown, the mount inchides a recess 710 extending inwardly and toward the outer
surface 704 and may also include one or more pegs or other retaining features. The
recess 710 may include an opening 712 extending through the capping 702, inclading
through the outer surface 704 if desired, to provide physical access to a keypad or
other user interface with which manual interaction is desired. Otherwise, the recess
710 may include a bottom wall 714 that is adjacent but not open to the outer surface
704 {e.g. where only NFC 1s desired for actoation and manual interaction with an
interface is not intended).

To facilitate mounting the vehicular keyless entry system components to the
capping 702, one or more of the componcnts may be at least partially received within
the recess 710, As shown in Fig. &, the vehicular keyless entry system may inchide a
uscr interface 716, an intermediate member 718, an electronic circuit 720 (which may
be implemented on/with a printed cireuit board 722}, an antenna 724 and a cover 726,

The user interface 716 may define at least part of an 1nput device responsive to
user actions to provide a signal to the electronic circuit 726, The interface 716 may
be adapted to be manually engaged by a user to input a desired code, pattern or the
like, as noted above, to unlock a vehicle door or enable another vehicle function (e.g.
turning on interior or exterior lights, actuating a vehicle horn or alarm, ete). The
interface 716 may be implemented as a flexible membrane or substrate 728 responsive
to a user input {e.g. touch/pressure sensitive, heat or capacitive input, to name a few
cxamples) that 18 carried by the capping 702 and clectrically comnected or

communicated with the electronic circuit 720, Suitable weather sealing mway be
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provided between the imterface 716 and the cappmmg 702, as desired, to prevent
contaminants frorn fouling the system electromics. The 1uterface 716 may 1oclade any
desired connection with the controller, and is shown as including an electrical
connector 730 that is coupled to one or more sensors or sensory arcas 732 on or
within the mterface 716, The sensors or scnsory arcas 732 are responsive to manual
user inpuis and may inchude conductive capacitive sensors {(e.g. touching the mierface
716 or a cover over the member to complete the circuit). The electrical connector 730
may be adapted to be connected to the clectronic circuit 720 so that signals generated
by user interaction with the wnterface 716 arc transnutied to a controller 734, which
may be part of the electronic circwit 720 on the circuit board 722, or could be
remotely located from the circuit board 722, In the implementation shown, the
electrical connector 730 includes a ZIF connector which mates with a complementary
connector on the circuit board 722, Another connecior could comprise conductive
pads disposed on the circuit board and conductive pins, (which may be biased)
coupled to the interface 716.

The mtermediate member 718 (if one is provided) may act as a buffer or
spacer between the interface 716 and the controller/circuit board 722, to inhibit or
prevent direct physical contact of the circuit board 722 by the interface 716. The
intermediate member may pormit light to pass through the intermediate member {e.g.
from circuit board mounted LED's or the like) to the mterface rmember, which may
permit transmission of the hight therethrough that 1s visible to a user to provide a
desired signal or indication to the user. The intermediate member may be a foam pad.
The intermediate member 718 may include a body recetved between the interface 716
and the circuit board 722, and the body may have one or more openings 736 providing

discrete arcas of the interface 716 that are not directly overlapped or supported by the

10
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intermediate member 718, These arcas may permit light fo pass from the circuit
board to the wterface, where the light provides some signal or indication to a use
{c.g. that the system is operating, that a command or signal has been
detected/received, etc).

The eclectronic circuit 720 may include or be coupled with a suitable
microcountroller 734 or processor as well as a NFC device 738, such as an mitiator or
target. The NFC device 738 may be passive or powered to cnable one-way or two-
way communication with a coupled NFC device {(e.g. an initiator). The NFC device
738 may be responsive to provide a signal to or communicale with an authorized
external NFC device {e.g. a target) located within range of the electronic circuit 720
for NFC. While the target could be coupled to the electronic circuit 720 and the
external NFC device may include a NFC mitiator, the following description will be
directed to an arrangement wherein the NFC wmitiator 1s the device 738 carried by the
electronic cireuit 720 and the NFC target ts carried by a user for selective
coupling/registration with the vehicle-mounted NFC initiator. The NFC device 738
coupled to the clectronic circuit 720 may be any suitable device, the description
heretu is not intended to livmt the disclosure to any particalar device or type of device.
The electronic circuit 720 may also inchude, be connected to or communicated with a
vehicle interface 750 which may be connected to or communicated with a vehicle
BUS 752 (see e.g. Fig. 11} or other vehicle sysiem to permit a commanded function to
be carried out within the vehicle {e.g. change the state of a door lock).

In Fig. 11, two NFC devices are shown. The NFC devices mnclude a
smartphone 739 or other device capable of one-way and/or two-way communication
with the vchicle, and a NFC tag, card key or the like capable of onc-way

comruunication with the vehicle. The first NFC device 739 way wclude an antenna

It
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743 coupled to a suttable RF signal interface/clectronic circuit 745 which may n turn
be coupled to or communicated with a software application and/or controller 747
which is responsive to a user interface 749 or input. The second NFC device 741 may
include an antenna 751 that is coupled to a RF interface/electronic circuit 753 that is
coupled to a controller 755 which may be communicated with or connected to a
mewmory source or device 757, Heuce, the NFC devices 739, 741 may receive a NFC
signal provided from the vehicle-mounted NFC inttiator 738 to cause a desired output
from the vehicle electronic circuit. At least with a NFC device that permits two-way
comruunication {(e.g. device 739), data or other signals muay be transmitted from the
vehicle to the external NFC device which may inchade software or other programming
and a user interface, as desired.

To provide a NFC signal from the NFC device 738 to a NFC target (e.g.
component 739 or 741 in Fig. 11}, the antenna 724 18 coupled to the NFC device 738
and may be arranged to enbance the signal strength and thereby improve the function
and/or operating distance of the systemn. The antenna 724 may be a loop type antenna
having any desired arrangement including any desired material(s) defining the
antenna conductor 740 such as, without lmtiation, silver-based conductors, copper-
based conductors or low resistance inks. In at least some implementations, the
antenna 724 has an overall resistance of 10 ohms or less, with 5 ohins or less currently

7
7

believed to be preferable o at least some applications, Further, the antenna 724 may
provide or span a desired arca for mmproved signal iotegrity and/or strength.  In
general, a greater antenna surface area (i.e. larger antenna} enabling a greater
communication range {(i.c. the distance between NFC mitiator and NFC target). In at

least some implementations, the antenna may have a surface area between lem™ and

100em”, if desired. Of course, other sizes may be used as desired. Also, the antenna

12
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may be formed from a number of wire wraps or turns, and more turns increases the
distance the antenna may communicale across.

In at least some umplementations, the antenna 724 1s carried by the capping
702 such that at least part of the antenna 724 is at the capping inner surface 706 or
below the capping mner surface 706, The antenna 724 may be cmbedded within the
capping structure., And the autenna could be received in a groove or recess 710
formed in the capping 702, or it may be embedded within the capping structure, such
as by being overmolded within the capping 702, In some implementations, all of the
antenna 724 cxcept for a portion leading to the circutt board 722 may be generally
parallel to the outer surface 704 and may be located relatively close the outer surface
for enhanced signal communication. In some forms, the antenna 724 may be
generally planar, or may be contoured to match a contour of an adjacent portion of the
outer surface 704 and maintain an at least somewhat uniform distance from the outer
surface 704 along at least a majority of the antenna 724, This close proximity to the
outer surface 704 may improve communication/signal distance and may increase the
distance from the antenna 724 at which a NFC device may be detected to facilitate use
of the NFC keyless eutry systern. The ends or leads 739 of the antenna conductor 740
may be coupled in any suitable way to the circuit board 722 for communication with
the NFC device 738,

In at least some forms, the antenna 724 surrounds at least part of the clectronic
circuit 720/circuit board 722, and m the implementations shown in FIGS, §-10 the
antenna 724 surrounds at least part of, and up to all of, the circuit board 722. That is,
the antenna 724 is received primarily outboard of the circuit board 722, and s shown
as being outboard of a ratsed lip 742 defining one or more cdges of the recess 710,

While the antenna 724 is shown as being generally rectangular and surrounding all the
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circutt bodrd, the antenna 724 could surround less of the recess 710 and circuit board
722, or more, including all of the recess 710 and circuit board 722 (such as is shown
in FIGS. 9 and 103, As shown, part of the antenna 724 may extend into the recess 710
for connection to the circuit board 722, if desired. Otherwise, a connector may
connect the outboard antenna with the circuit board 722 provided within the recess
710, In other embodiments, the antenna may be recetved more or entirely within the
recess 710, the antenna may be carried by the circuit board 722, intermediate member
718, mterface 716 or the cover 726, or some combination of these components
optionally including the capping 702, to name a few of many possibilities.
Additionally, the antenna 724 may be spaced from and wvot surrounding the cirentt
board 722 or recess 718, which may provide a different area for a user to register the
NFC initiator with the system than the area of the interface 716. That arca may be
immediately adjacent fo the interface 716 or spaced therefrom by any desired
distance.

in at lcast some implementations, it may be desirable to space the antenna
trom metallic vehicle compouents at & distance sufficient to avoid substantial
mterference with the anienna signal.  Representative roetal components include
vehicle door structures, vehicle trimy, vehicle frame/structural members,

The cover 726 may be secured to the capping 702 and received over the circuit
board 722 to protect the circutt board 722 and related components {rom impact or
contaminants. To provide a scal with the capping 702, the cover 726 may wclude a
peripheral rim received over or within and adjacent to the lip of the recess 710 and, if
desired, a scal may be posttioned between them. The cover 726 may include
connection features adapted to cooperate with the mount features of the capping 702

to retawn the cover 726 on the capping 702, In this regard, the cover 726 shown in

14
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Figs. 8-10 includes openings 744 through which pegs 746 extending trom the capping
702 are received. The pegs 746 may be snap-{it into the openings, ghued, heat staked,
welded or connectors like screws may be used to secure the cover 726 to the pegs
where the pegs may include openings to receive the screws. The cover 726 may
inchude an clectrical connector that is coupled to the circuit board 722 and 1o an
exteroal vehicle circuit. In this way, signals or comruands from the controlier may be
communicated with vehicle systems (perhaps via one or more vehicle control units},
such as a power door lock to actuate the door lock as desired. This may change the
state of the door lock from locked to unlocked or vice versa. Of course, other vehicle
systems/control units may be communicated with and responsive to the keyless entry
system, including but not himited to, comfort convenience controliers, such as seat
scttings, mirror positions, climate control, vehicle interior or exterior lights and a
vehicle horn or alarro. The antenna 724 may be located outboard of the recess 710
and its lip 742 and inboard of the mounting features to which the cover 726 is
connected so that the antenna 724 is covered or overlapped by the cover 726, This
may protect the antenna 724 from damage such as may occur during mnstallation of
adjacent comnponents like an interior trum picce and/or may retain the astenna 724 w
position relative to the capping 702

With the antenna 724 in the area of the recess 710, a user may utilize two
methods for keyless entry in the same arca of the vehicle (e.g. the area of the nterface
7163, One method includes the NFC arrangement and the other includes user
interaction with the mterface 716, Having both systems operable in the same area of
the vehicle may enhance the convenience and user experience with the keyless entry
system as cither system may be used as desired. In this regard, the interface 716 may

mclude indicia to wdentify that arca of the vehicle (1.¢. the area including the nterface
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716} as the arca for use with the NFC device so that the user knows to place the NFC
target/device {e.g. componenis 739, 741} within a certain range of the interface 716 m
order to actuate the NFC keyless entry system. Of course, the antenna 724 may be
spaced from the circuit board or recess 710 or interface 716 such that the antenna 724
does not at all or only partially surrounds or overlaps the circutt board 722 or intertace
716, In this instance, the NFC keyless eutry system might still work when the NFC
target is positioned near the interface 716 and/or a separate area of the vehicle may be
used for the NFC system (i.e. the initiator would operate when positioned near or at a
differcnt location than the mterface 716), With the antenna 724 positioned n close
proxiruity to the vehicle outer surface {e.g. Zrom or less), the NFC keyless entry
system may be more responsive, may operate with a lower strength signal from the
initiator, may reguire less power from the initiator, and/or may permit a target to be
positioned further from the vehicle outer surface during operation of the system, Of
course, the antenna may be positioned at other distances from the vehicle outer
surface, as desired.

While the forms of the disclosure constitute presently preferred embodiments,
many others are possible. It 15 not intended herein o meuntion all the possible
equivalent forms or ramifications of the disclosure. It is understood that the terms
used herein are merely descriptive, rather than limiting, and that varicus changes may

be made without departing trom the spirit or scope of the mvention.
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Claimg;
1. A velicular keyless entry system coruprising: an electronic cirenit, a NFC

device integrated with the electronic cireuit, a door lock system electronically coupled

with the electronic circuit.

2. The keyless entry system of clairmn 1 wherein the NFC device includes an NFC

initiator for transmitting a NFC signal.

3. The keyless entry system of claim | wherein the electronic circuit is

electronically coupled with the vehicle electronics system,

4. The keyless entry system of claim | wherein the electronic circuit inchudes a
CAN or LIN communication device coupled with an output device for transmitiing

information to a vehicle electronics systent.

5. The keyless eniry systern of claim which further comprises a keypad coupled

with the NFC device.

6. The kevless entry system of claim 5 wherein the keypad includes a signal

generated by a nondescript pattern or entered code.

7. The keyless entry system of claim 5 wherein the door lock system includes a
lock actuator that is actuated by a signal produced by a nondescript pattern entered at

the key pad.

prmi
~
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8. The keyless entry systern of claim 1 which also includes an antenna
communicated with at least one of the NFC device and the elecironic cireuit for

communication of a NFC signal.

9. A device for a vehicle, comprising:

a body adapted to be carvied by the vehicle,

an electronic circuit carried by the body,

a NFC device electrically communicated with the electronic circuit,

an interface carried by the body and clectrically conuected to the clectronic
circuit; and

an antenna carried by the body and communicated with at least one of the

NFC device and the electronic circuit to permit communication of a NFC signal.

10, The device of claim @ wherein the body is a capping and the antenna is

attached to an inner surface of the capping,

11, The device of clairn 9 wherein the anteuna 1s embedded within the body such

that at least part of the antenna is at or below an inner surface of the body.

12. The device of claim 9 wherein the total resistance of the anienna 1s 10chms or
fess.
13. The device of claim 9 wherein the body includes an inner surface and a recess

formed in the inner surface, and wherein the mterface and NFC device are at least

partially received within the recess.

18
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14. The device of claim 13 wherein the clectronic circuit 1s defined on a circuit

beard and the circuit board is received at least partially within the recess.

5 15, The device of claimm 13 wherein the antenna surrounds at least part of the
"RCESS.
16.  The device of claim 9 wherein the antenna is a loop type antenna.

10 17.  The device of claim 9 wherein the interface defines at least part of an input

device responsive to user actions to provide a signal to the electronic circuit.

18,  The device of claim 17 wherein the eclectronic circuit 18 adapted to be
communicated with a controller for a vehicle door lock and the signal provided from
15  the interface is capable of causing the clectronic circuit to issue a command to the

controlier to change the state of the vehiele door lock,
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