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SYSTEMAND METHOD FORACTIVATING 
ELECTROMECHANICAL SYSTEMS USING 

FLEXBLE INTELLIGENT RADIO 
FREQUENCY MODULES 

BACKGROUND 

0001. Designers of vehicles have embraced technology in 
recent years. Some of the technologies that have been incor 
porated into vehicles include electromechanical systems, 
Such as automatic liftgates and sliding doors, remote control 
transponder/keyfobs, airbags, wireless remote starters, Voice 
activated telephones and Sound systems, and so forth. Many 
of these technologies improve safety, while others improve 
convenience for users. In many cases, consumers of vehicles 
are much or more concerned about technology included in 
each vehicle than performance of the actual vehicle. 
0002 Different systems exist to manage these different 
technologies. For example, some existing system architec 
tures use antennas that are located away from the wireless 
control module (“WCM), or other control modules, and are 
connected through a radio frequency (“RF) cable. These 
data transmission cables and their connectors are expensive, 
and the increased length of the cables adds noise to the signal, 
interfering with the data transmitted between the receiver and 
the WCM. 
0003. In situations where more than one antenna is 
needed, there are additional RF cables required, and the 
WCM must use a RF switch to multiplex the different anten 
aS. 

SUMMARY 

0004. The above-described problems are solved and a 
technical advance achieved by the system and method for 
activating electromechanical systems using flexible intelli 
gent radio frequency modules (“system using system using 
flexible intelligent RF modules') disclosed in this applica 
tion. The novel system using flexible intelligent RF modules 
uses a network of flexible intelligent RF modules that 
replaces the WCM with a group of modules each handling 
their own responsibilities and functionalities. Similarly, the 
system using flexible intelligent RF modules may include an 
antenna, amplifier, and receiverina Small module that may be 
mounted according the antenna's mounting requirements, 
and through use of the local interconnect network (“LIN’) 
communications network reduce the need for the specialized 
connectors or transmission cables. Since the receiver is 
located in close proximity to the antenna there is very little 
noise generated between antennas and receivers. The present 
system using flexible intelligent RF modules may also pro 
vide for a LIN antenna to boost a wider range than its con 
ventional equivalent. 
0005. The present system using flexible intelligent RF 
modules integrates various applications, such as passive 
entry/activation, Voice activation, and hands-free technology 
(capacitive sensors) into a single control module. The present 
system using flexible intelligent RF modules provides for 
diverse functionality, placement, and operation unique in 
automotive applications, for example. 
0006 To further improve conveniences of vehicles, the 
principles of the present system using flexible intelligent RF 
modules incorporates wireless communications and Voice 
communications external to a vehicle to activate electrome 
chanical systems of the vehicle. By using both wireless com 
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munications, such as passive, active, and/or semi-passive 
transponder/key fobs and Voice recognition systems, safety 
and security is provided by preventing unauthorized or undes 
ired activation of the electromechanical systems. 
0007. The present system using flexible intelligent RF 
modules may use any number of control modules throughout 
a vehicle. The system using flexible intelligent RF modules 
reduces the wiring harness complexity of existing systems by 
utilizing the LIN bus network already in place on a vehicle 
and eliminating the need for special cables and connectors 
between the antenna and a WCM. Each control module may 
contain multiple functions and be networked together with 
other control modules to share functions and responsibilities. 
In addition, the control modules of the present system using 
flexible intelligent RF modules may perform different func 
tions located throughout a vehicle. 
0008. In one embodiment, the present system for activat 
ing electromechanical systems of a vehicle, includes at least 
one first flexible intelligent radio frequency module mounted 
on the vehicle, for receiving wireless communications sig 
nals; at least one second flexible intelligent radio frequency 
module mounted on the vehicle, for receiving wireless com 
munications signals from a transponder, at least one third 
flexible intelligent radio frequency module mounted on the 
vehicle, for transmitting a signal when its capacitance is 
changed when an object is proximal to the at least one third 
flexible intelligent radio frequency module; at least one fourth 
flexible intelligent radio frequency module mounted on the 
vehicle, for receiving sounds external to the vehicle; and a 
vehicle bus in communication with the at least one first, 
second, third, and fourth flexible intelligent radio frequency 
modules. 
0009. In another embodiment, the present invention 
includes a method for activating electromechanical systems 
of a vehicle, including determining that a first flexible intel 
ligent radio frequency module has received a message from a 
second flexible intelligent radio frequency module via a 
vehicle bus; determining that a transponder/keyfob has 
entered a radio frequency field at one or more of the first and 
second flexible intelligent radio frequency modules; respon 
sive to one of determining that a first flexible intelligent radio 
frequency module has received a message and determining 
that a transponder/key fob has entered a radio frequency field, 
activating a capacitive sensing system; and responsive to 
determining that a user is locally external to a capacitive 
sensor of the capacitive sensing system, transmitting a com 
mand message on the vehicle bus to activate an electrome 
chanical system of the vehicle. 
0010. In yet another embodiment, the present invention 
includes a method for activating electromechanical systems 
of a vehicle, including determining that a first flexible intel 
ligent radio frequency module has received a message from a 
second flexible intelligent radio frequency module via a 
vehicle bus; responsive to determining that a first flexible 
intelligent radio frequency module has received a message, 
activating a capacitive sensing system; and responsive to 
determining that a user is locally external to a capacitive 
sensor of the capacitive sensing system, transmitting a com 
mand message on the vehicle bus to activate an electrome 
chanical system of the vehicle. 
0011. In yet still another embodiment, the present inven 
tion includes a vehicle, including a vehicle body, at least one 
first flexible intelligent radio frequency module mounted on 
the vehicle, for receiving wireless communications signals; at 
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least one second flexible intelligent radio frequency module 
mounted on the vehicle, for receiving wireless communica 
tions signals from a transponder, at least one third flexible 
intelligent radio frequency module mounted on the vehicle, 
for transmitting a signal when its capacitance is changed 
when an object is proximal to the at least one third flexible 
intelligent radio frequency module; at least one fourth flexible 
intelligent radio frequency module mounted on the vehicle, 
for receiving sounds external to the vehicle; and a vehicle bus 
in communication with the at least one first, second, third, and 
fourth flexible intelligent radio frequency modules. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 Illustrative embodiments of the present invention 
are described in detail below with reference to the attached 
drawing figures, which are incorporated by reference herein 
and wherein: 
0013 FIG. 1 is an illustration of an exemplary vehicle that 
enables a user to activate electromechanical systems and Sub 
systems using the system using flexible intelligent RF mod 
ules according to an embodiment of the present invention; 
0014 FIG. 2 is a block diagram of an exemplary electrical 
system that enables a user to control electromechanical sys 
tems when the user is located external from a vehicle accord 
ing to an embodiment of the present invention; 
0015 FIG. 3 is a schematic diagram of a transponder/ 
key fob according to an embodiment of the present invention; 
0016 FIG. 4 is a schematic diagram of a control module 
according to an embodiment of the present invention; 
0017 FIG. 5 is a schematic diagram of a flexible intelli 
gent RF module with a passive low frequency RF unit and 
capacitive sensor according to an embodiment of the present 
invention; 
0018 FIG. 6 is a schematic diagram of a flexible intelli 
gent RF module with a remote keyless entry antenna accord 
ing to an embodiment of the present invention; 
0019 FIG. 7 is a schematic diagram of a flexible intelli 
gent RF module with a capacitive sensor according to another 
embodiment of the present invention; 
0020 FIG. 8 is a flow diagram of an exemplary process for 
a passive low frequency RF unit with capacitive sensor 
according to an embodiment of the present invention; 
0021 FIG.9 is a flow diagram of an exemplary process for 
a remote keyless entry antenna according to an embodiment 
of the present invention; 
0022 FIG. 10 is a flow diagram of an exemplary process 
for a capacitive sensor according to another embodiment of 
the present invention; and 
0023 FIG. 11 is a flow diagram of an exemplary process 
for a passive low frequency RF unit with voice recognition 
according to an embodiment of the present invention. 

DETAILED DESCRIPTION 

0024 FIG. 1 is an illustration of an exemplary vehicle 100 
that enables a user to activate, external to the vehicle 100, 
electromechanical systems using the system using flexible 
intelligent RF modules 104. The vehicle 100 includes a 
vehicle body 102 that defines the vehicle 100. For the pur 
poses of this description, the vehicle body 102 may include 
any structure or component of the vehicle 100, including roof, 
sidewalls, doors, windows, bumpers, seats, mirrors, and any 
other physical feature of the vehicle 100. 
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0025. The system using flexible intelligent RF modules 
104 may include any number of flexible intelligent RF mod 
ules (“FIRM modules'), such as FIRM modules 112a-112b 
(collectively 112), 124a-124b (collectively 124), 126, and 
128. The system using flexible intelligent RF modules 104 
may include a control module 106 that is representative of 
additional control modules that may be located in the vehicle 
100. Any number of FIRM modules 112, 124, 126, and 128 
and control module 106 may be located anywhere in or on the 
vehicle 100. These modules may be connected together by a 
vehicle bus 136, which may include two power lines 130 and 
132 and a communications line 134. Any number of lines may 
be used for the vehicle bus 136. FIG. 1 shows the vehicle 100 
with four different types of FIRM modules 112, 124,126, and 
128, each located in different locations within the vehicle 
100, with different functions and implemented technologies. 
0026. FIRM modules 112, 126, and 128 may transmit and 
receive RF frequency signals and they may be configured as 
a single unit or multiple units. The FIRM modules 112, 126, 
and 128 may include or be in communication with one or 
more RF antennas 130a-130n (collectively 130) and may be 
configured to transmit and receive wireless communications 
signals, such as RF signals 110a-110m (collectively 110), 
from the vehicle 100. In one embodiment, the RF signals 110 
may be any frequency, such as low frequency (“LF) RF 
signals and ultrahigh frequency (“UHF) RF signals, for 
example. In one embodiment, the FIRM modules 112 and 128 
may operate with LF RF signals. The LF RF signals may 
range between approximately 30 kHz and 300 kHz, and more 
preferably between approximately 18 kHz and 150 kHz, for 
example. In another embodiment, the FIRM module 126 may 
operate with UHF RF signals. The UHF RF signals may range 
between approximately 300 MHz and 3,000 MHz, for 
example. 
0027. The RF antennas 130 may be dipole, conic, or other 
shaped antennas. The RF antennas 130 may each be the same 
or different shape to generate the same or different shaped 
antenna patterns 110a-110m (collectively 110), respectively. 
The antenna patterns 110 may be directional or omni-direc 
tional. In one aspect, the communication paths between the 
FIRM modules 112, 124, 126, and 128 and the vehicle bus 
136 may be wired or wireless connections. Additionally, a 
wireless communication path may use Bluetooth or any other 
communication protocol. A hardwired communication path 
may use a conventional vehicular bus architecture, Such as 
CAN, LIN, or J1850. Alternatively, a non-standard vehicular 
bus architecture may be utilized. 
0028. In addition, the system using flexible intelligent RF 
modules 104 may be in communication with FIRM module 
128 via the vehicle bus 136. The FIRM module 128 may be in 
communication with one or more microphones 114a-114n 
(collectively 114) configured to receive sounds locally exter 
nal to the vehicle. In one embodiment, at least one other 
microphone (not shown) may be positioned with the vehicle 
to provide added convenience to users to control electrome 
chanical systems of the vehicle. The microphones 114 may be 
configured to operate over a frequency range that includes 
speech or Voice frequencies, as understood in the art. The 
microphones 114 may be in communication with other FIRM 
modules 112, 124, and 126 and control module 106 via 
vehicle bus 136. Alternatively, a different bus and/or commu 
nications protocol may be utilized for the microphones 114. 
Each of the microphones 114 may be the same or different 
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and operate to have the same or different coverage patterns 
118-118m (collectively 118), respectively. 
0029. The RF antennas 130 may be coupled to the vehicle 
body in any manner and be positioned to have antenna pat 
terns 110 that partially or completely surround the vehicle 
100. The system using flexible intelligent RF modules 104 
may configure again to cause the antenna patterns 110 to be 
constant or variable based on manufacturer and/or user set 
tings. Similarly, the system using flexible intelligent RF mod 
ules 104 may configure again for the coverage patterns 118 to 
be constant or vary. It should be understood that the number of 
antennas 130 and microphones 114 may be the same or dif 
ferent and vary depending on the size, model, type, or any 
other difference between vehicles produced by one or more 
vehicle manufacturers. It should further be understood that 
the vehicle 100 may be any consumer, commercial, or mili 
tary motor, rail, aircraft, or watercraft vehicle. 
0030. As further shown in FIG. 1, a transponder/keyfob 
120 may be used to communicate with the FIRM module 126 
via the RF antenna 130c. In one embodiment, the transpon 
der/keyfob 120 is a passive transponder/keyfob (e.g., radio 
frequency identification (“RFID) tag) that responds to 
receiving one of the RF signals 138 that operate as a detection 
signal from the system using flexible intelligent RF modules 
104 when in a local range of the vehicle 100. The transponder/ 
key fob 120 may generate and communicate at least one 
authorization code(s) 122 that identifies the transponder/key 
fob 120 as being associated with the system using flexible 
intelligent RF modules 104, vehicle 100, and/or FIRM mod 
ule 126. Alternatively, the transponder/keyfob 120 may be an 
active device that enables active RF communication with the 
system using flexible intelligent RF modules 104. Generally, 
an active transponder/keyfob 120 may include a power source 
for powering an integrated circuit contained within the tran 
sponder/keyfob 120 and transmitting a signal back to the 
FIRM module 126. The desired distance of operation of the 
transponder/keyfob 120 to the FIRM module 126 may be 
relevant in determining whether to use a passive or active 
transponder/keyfob 120, as known to those skilled in the art. 
In addition, semi-passive transponder/keyfob 120 may be 
used to power a microchip, but not the return signal to the 
FIRM module 126. 

0031. The FIRM modules 124, 126, and 128, RF antennas 
130, and microphones 114 may be designed and configured to 
cause the antenna patterns 110 and coverage patterns 118 to 
overlap and cover the same or similar areas. By covering the 
same or similar areas, a user who enters an antenna pattern 
110a will know that the microphone 114b with the respective 
coverage pattern 118b will receive his or her voice command. 
By the antenna patterns 110 and coverage patterns 118 having 
the same or similar areas, a determination that a user is located 
external to the vehicle 100 can be made when the transponder/ 
key fob 120 is within an antenna pattern 110 and, more defini 
tively, when a voice command is received from the user. 
0032. Additionally, the FIRM modules 112 and 124 may 
include capacitive sensors 140a-140n (collectively 140) that 
may include a probe (not shown), which uses changes in 
capacitance to sense in distance to a target. The capacitive 
sensors 140 may further include driver electronics to convert 
these changes in capacitance into Voltage changes and a 
device to indicate and/or record the resulting Voltage change. 
The capacitive sensors 140 detect and/or sense within a field 
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range 108a-108m (collectively 108) the proximity of a user to 
a particular capacitive sensor 140. Such as to the front or rear 
doors of the vehicle 100. 

0033 FIG. 2 is a block diagram of an exemplary electrical 
system 200 that enables a user to control electromechanical 
systems when the user is located external from a vehicle 100. 
The electrical system 200 may include a control unit 202 and 
Voice recognition system 204. In one embodiment, the con 
trol unit 202 and voice recognition system 204 are separate 
devices. Alternatively, the control unit 202 and voice recog 
nition system 204 may be combined in a single device. The 
control unit 202 may include an RF base station 206 that 
operates to transmit, receive, and process RF signals 208 via 
antennas 210a-210n (collectively 210). Alternatively, the RF 
base system 206 may be a device external from the control 
unit 202. The control unit 202 may further include a process 
ing unit 212 that executes Software 214 that operates to com 
municate with the RF base system 206 and voice recognition 
system 204. In one embodiment, the Voice recognition system 
204 is integrated into the software 214. In response to the 
control unit 202 receiving a voice command from a user 
locally external to the vehicle, the control unit 202 may com 
municate the Voice command to the Voice recognition system 
204, which, in response, may communicate a command noti 
fication signal 215, in either a digital or analog format, to the 
control unit 202, and, more specifically, the processing unit 
212 to respond accordingly. 
0034. An I/O unit 216 may be in communication with the 
RF base station 206 and/or processing unit 212 and be con 
figured to communicate with the antennas 210 and 130, voice 
recognition system 204, and other devices, including a mul 
tiplexer 218 and drivers 220. In an alternative embodiment, 
the control unit 202 may include the multiplexer 218 and/or 
drivers 220. The multiplexer 218 may be configured to com 
municate with microphones 222a-222n (collectively 222) 
and 114. As described with respect to FIG. 1, the microphones 
222 and 114 may be configured such that sounds are collected 
external to a vehicle by the microphones 222 and 114. To 
minimize wiring, power, and controller inputs, the multi 
plexer 218 may operate to individually and selectively collect 
sounds from each of the antennas 210 and 130. The drivers 
220 may include power circuitry that is configured to receive 
control signals 224, either digital or analog, and drive elec 
tromechanical systems 226a-226n (collectively 226). 
Although described as being electromechanical, for the pur 
poses of this description, the electromechanical systems 226 
may alternatively be exclusively electrical, wireless, optical, 
electro-optical, optoelectromechanical (e.g., fiber optic to 
electromechanical). In other words, the electromechanical 
systems 226 may be any system of a vehicle that the control 
unit 202 is configured to control in response to a user provid 
ing a Voice command. 
0035. In operation, the control unit 202 may be configured 
to control operation of the RF and electromechanical systems 
of the vehicle. The processing unit 212 being in communica 
tion with the RF base station 206 and voice recognition sys 
tem 204 may be configured to process or manage processing 
of signals being received locally external to the vehicle and 
drive appropriate electromechanical systems in response, as 
described herein. 

0036 FIG.3 illustrates a schematic of an embodiment of a 
transponder/keyfob 300 of the present system using flexible 
intelligent RF modules 104. The transponder/keyfob 300 may 
include a low-dropout (“LDO”) voltage regulator 302 for 
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providing low Voltage operations with capacitors and the like. 
In addition, the transponder/keyfob 300 may include an ana 
log front end (AFE) device 304 for LF sensing and bidirec 
tional communications. The AFE device 304 may include 
registers, LF input channels, outputs of demodulated data, 
carrier clock(s), and RSSI current. The transponder/keyfob 
300 may further include a low power microcontroller 306, 
which may include registers, constant generators, central pro 
cessing units (“CPUs), oscillators for wake up functionality, 
I/O pins, synchronous and asynchronous protocols, analog 
generator, and the like. The transponder/keyfob 300 may 
further include a code hopping encoder 308 for remote key 
less entry functionality. The code hopping encoder 308 may 
provide hopping code that may be generated by an encryption 
algorithm, for example. The transponder/keyfob 300 may 
further include an amplitude-shift-keying/frequency-shift 
keying (ASK/FSK) transmitter integrated circuit (“IC) for 
remote wireless communication in the UHF frequency band, 
for example. In one embodiment, these units may be wired 
and/or connected together as shown in the schematic. Other 
devices may also be part of the transponder/keyfob 300 than 
those described here to provide the functionality as described 
herein. 

0037 FIG. 4 illustrates a schematic of an embodiment of a 
control module 400, such as control module 106, of the sys 
tem using flexible intelligent RF modules 104. The control 
module 400 may include a digital signal controller (“DSC) 
402. In addition, the control module 400 may also include a 
code hopping decoder 404 for remote keyless entry function 
ality. The code hopping decoder 404 may be used with code 
hopping encoders, such as code hopping encoder 308, for use 
with an encryption algorithm, for example. The control mod 
ule 400 may also include a high Voltage, high current darling 
ton arrays 406 for driving loads and the like as described 
herein. The control module control module 400 may include 
a controller area network ("CAN) transceiver 408 for use in 
CAN serial communication physical layer, for example. The 
control module 400 may include a LIN physical interface 410 
for supporting the vehicle bus 136 in conjunction with the 
CAN transceiver 408, for example. In one embodiment, the 
control module 106 may include the devices and functionality 
described with respect to control module 400. The LIN 410 
may work with sensors, actuators, and the like on the vehicle 
100. In one embodiment, these units may be wired and/or 
connected together as shown in the schematic. Other devices 
may also be part of the control module 400 than those 
described here to provide the functionality as described 
herein. 

0038 FIG.5 illustrates a schematic diagram of an embodi 
ment of FIRM modules 112 of the present system using 
flexible intelligent RF modules 104. The FIRM modules 112 
may include a mixed-signal array that may include analog and 
digital logic and a programmable interconnect. It may further 
include a CPU, flash memory program, static random access 
memory (“SRAM) data memory, and configurable I/Os. In 
addition, the FIRM modules 112 may include a high current 
buffer/driver 504 that is capable of driving metal-oxide semi 
conductor field-effect transistors (“MOSFETs) and insu 
lated-gate bipolar transistors (“IGBTs'). The FIRM modules 
112 may further include a LIN 506 as described herein. The 
FIRM modules 112 may include manual electric switches, 
such as dip switches 508 that may be used to customize the 
behavior of the FIRM modules 112, for example. 
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0039. The FIRM modules 112 may include a passive LF 
antenna and a capacitive sensor to generate and manage the 
passive LF field emitted by the LF antennas, Such as antennas 
130a, 130b, and 130n on the sides of the vehicle 100. Addi 
tionally, the FIRM modules 112 may manage the capacitive 
sensor that may be used to detect proximity of a user to the 
vehicle 100. 

0040 FIG. 6 illustrates a schematic diagram of an embodi 
ment of FIRM module 126 of the present system using flex 
ible intelligent RF modules 104. The FIRM module 126 may 
include antenna(s), such as antenna 130c for receiving RF 
signals, such as UHF RF signals at the FIRM module 126. 
The FIRM module 126 may further include a n-type, p-type, 
and n-type (“NPN”) bipolar transistor/pre-amplifier. Addi 
tionally, the FIRM module 126 may include a band pass 
surface acoustic wave (“BP SAW) filter 604 and a RF 
receiver, such as an ASK/FSK receiver 606 as described 
herein. The FIRM module 126 may include a low-dropout 
(“LDO”) voltage regulator 608 for providing low voltage 
operations with capacitors and the like. The FIRM module 
126 may further include a microcontroller 610 and a LIN 612. 
0041. The FIRM module 126 may include a remote key 
less entry (“RKE”) antenna, such as antenna 130c for provid 
ing functionality to a transponder/keyfob 120 equipped with 
a RKE transponder. When abutton is pressed on the transpon 
der/keyfob 120, the appropriate message (i.e. “unlockdoors') 
is sent from the transponder/keyfob 120 via UHF RF signals, 
for example, where it is received by the antenna 130c at the 
FIRM module 126. FIRM module 126 may receive this infor 
mation and in turn transmit a message across the vehicle bus 
136 instructing the other modules (FIRM or otherwise) to 
react accordingly. 
0042 FIG. 7 illustrates a schematic diagram of an embodi 
ment of FIRM modules 124 and/or FIRM module 128 of the 
system using flexible intelligent RF modules 104. These 
FIRM modules may include an audio power amplifier 702 for 
delivering power to an output device, such as a jack or speak 
ers, and a LDO voltage regulator 704. These FIRM modules 
may further include a speech-recognition and synthesis 
microcontroller 706 for recognizing the speech of a user for 
activating systems and modules as described herein. These 
FIRM modules may also include a high Voltage, high current 
darlington arrays 708 for driving loads and the like as 
described herein. These FIRM modules may further include 
an amplifier device, such as single and/or dual amplifier 710. 
The amplifier 710 may be a voltage feedback amplifier with a 
bandwidth and slew rate as desired for the performance and 
functionality as described herein. These FIRM modules may 
include a bus buffer gate 712, such as a quadruple bus buffer 
gate with 3-state output. These FIRM modules may further 
include a capacitive sensors 140 that is used to detect proX 
imity of a user to the vehicle 100. 
0043. The FIRM module 128 may include a passive LF RF 
antenna, Such as antenna 130a, and a speech/voice activation 
hardware and software as described herein. The FIRM mod 
ule 128 may generate and manage a passive LF RF field 110a 
emitted by the antenna 130a anywhere on the vehicle 100. 
Further, the FIRM module 128 may manage the voice activa 
tion technology to control the function of power liftgates 
and/or decklids, for example. In addition, the FIRM modules 
112, 124, 126, and 128 and control module 106 may further 
control sliding doors, power tailgates, power windows, 
remote vehicle starters, power locks, and car alarms/panic 
functions of a vehicle 100, for example. 
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0044. In general, when a passive entry transponder, Such 
as transponder/keyfob 120, enters one of the LF fields, such as 
antenna patterns 110, the corresponding FIRM module may 
wake up, and also may issue a command via the vehicle bus 
136 communicating all of the other FIRM modules to wake 
up. Waking up a passive entry transponder may include the 
activation of the additional functionality, such as capacitive 
sensors or speech/voice recognition. Once active, the capaci 
tive sensors may poll for something entering the proximity of 
their respective fields. Similarly, the voice activation, such as 
in FIRM module 128, activates and begins to poll its micro 
phones to listen for a valid Voice command. If a user enters a 
field or the FIRM module 128 recognizes a command, the 
FIRM module 128 may react and communicate the appropri 
ate command across the vehicle bus 136. 
0045. In general, the FIRM modules may operate on a 12 
volt power supplied by most vehicles 100, and in addition to 
or in place of vehicle bus 136, may communicate via any 
communications bus methods, including CAN, serial, etc. As 
described herein, a passive entry transponder may be 
included inside the transponder/keyfob 120, which may fur 
ther include a key blade, and/or RKE technology. In one 
aspect, the FIRM modules 112, 124, 126, and 128 and control 
module 106 may also operate with a different power supply, 
such as a 5 volt power supply provided by another FIRM 
module, for example. 
0046 FIRM modules 112, 124, 126, and 128 and control 
module 106 may vary as desired to meet the requirements of 
a vehicle 100. Similarly, the functionality as herein described 
may vary from module to module. For example the FIRM 
modules 112, 124,126, and 128 and control module 106 may 
include passive entry antennas, RKE antennas, remote start 
antennas, capacitive sensing, Voice activation, ultrasonic 
sensing, for example. 
0047 FIG. 8 is a flow diagram of an embodiment of an 
exemplary process 800 for a user to control electromechani 
cal systems of a vehicle utilizing the principles of the present 
system using flexible intelligent RF modules 104. The pro 
cess 800 starts at step 802, where a passive LF system 804 
may be activated in response to determining that a FIRM 
message or transponder/key fob 120 has been communicated 
or detected. 

0048. In step 808, FIRM modules 112, 126, and 128 may 
be maintained in a “sleep mode” and may “wake up' and 
actively determine whether a passive transponder/keyfob 120 
is local to the vehicle through use of one or more antenna, 
Such as antennas 130. By using passive detection of the tran 
sponder/keyfob 120, the user is provided with a sense of 
convenience. Alternatively, the FIRM modules 112, 126, and 
128 may receive an active communication from an active 
transponder/keyfob 120, but with a short range so that a user 
is within range of the speakers to hear his or her voice com 
mands. As previously described, the FIRM modules 112,126, 
and 128 may operate in a low power mode, where processors 
and other electrical devices may be set to low power or sleep 
modes to conserve power. 
0049. Once awake, the FIRM modules 112, 126, and 128 
may determine whether they have received a message or 
communication from another FIRM module or control mod 
ule 106 in step 810. If a message was not received, then in step 
812, the FIRM modules 112, 126, and 128 may operate to 
determine whether a transponder/keyfob 120 is locally exter 
nal to the vehicle 100. In being locally external to the vehicle, 
a determination is made as to whether the transponder/keyfob 
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120 is within an antenna pattern of an RF antenna, Such as 
antennas 130. If the transponder/keyfob 120 is not within an 
antenna pattern of an RF antenna, then the process 800 con 
tinues at step 834, where any or all of the FIRM modules and 
control module 106 are returned to a low power mode or sleep 
mode. At step 836, the process 800 waits for a predetermined 
time period before waking up again at step 808. For example, 
the predetermined time period may be one second, three 
seconds, or any other time period. 
0050. Further to step 810, if a message has been received 
at a FIRM module from another FIRM module, then a deter 
mination is made at step 814 whether the message applies to 
the FIRM module that received it. If it does not apply to a 
particular FIRM module, then the process 800 continues at 
step 812. If at step 812 it is determined that a transponder/ 
key fob 120 which is synonymous to the user, is locally exter 
nal to the vehicle, then the process 800 continues at step 816, 
where one or more authorization code(s) 122 are received 
from the transponder/keyfob 120. At step 818, a determina 
tion is made as to whether the authorization code(s) 122 are 
authorized. If not, then the process 800 continues at step 834 
to return the system to a low power mode. Otherwise, the 
process 800 may send a wake up message across the vehicle 
bus 136 to the other FIRM modules, such as FIRM module 
128. 

0051. The capacitive sensing system 806 starts at step 820, 
where a wake up message may be received by any of the 
FIRM modules 112 and 124 from the vehicle bus 136. In step 
822, the FIRM modules 112 and 124 may “wake up,” and in 
doing so, one or more of the FIRM modules 112 and 124 may 
notify the user that the capacitive sensing system 806 is 
active. At step 824, one or more capacitive sensors 140 of the 
FIRM modules 112 and/or 124 may be activated awaiting 
input. In step 826, the process 800 determines whether some 
thing has entered the field range 108 of the capacitive sensors 
140 to cause the capacitance at the capacitive sensors 140 to 
change. If it is determined that nothing has entered the field 
range 108, then the process 800 continues to step 828 where 
it determines whether the capacitive sensors 140 have timed 
out. If it is determined that the capacitive sensors 140 have 
timed out, such as not receiving any response within a period 
of time, then in step 832, the capacitive sensors 140 may be 
deactivated. If the process 800 determines that the capacitive 
sensors 140 have not timed out, then the process 800 returns 
to step 824 to await input. In step 826, if something that causes 
a capacitance change is in the field range 108 of the capacitive 
sensors 140, then in step 830 the FIRM modules 112 and/or 
124 may send an appropriate or desired message through the 
vehicle bus 136 to other FIRM modules of the present system 
using flexible intelligent RF modules system 104 to cause an 
electromechanical system to be activated, for example. The 
process 800 may then continues to step 832, where the capaci 
tive sensing system 806 may be deactivated. 
0.052 FIG. 9 is a flow diagram of another embodiment of 
an exemplary process 900 for a user to control electrome 
chanical systems of a vehicle utilizing the principles of the 
present system using flexible intelligent RF modules 104. The 
process 900 starts at step 902, where a passive LF system 904 
may be activated in response to determining that a user is 
locally external to a vehicle 100. In determining that the user 
is located external to the vehicle 100, FIRM modules 112, 
126, and 128 and/or control module 106 may emit an RF 
signal to cause a transponder/key fob 120 that may be carried, 
in a pocket, hand, or otherwise, by a user to passively respond 
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and be detected. To avoid undesired or unauthorized activa 
tion of the passive LF system 904, the transponder/keyfob 
120 may generate and communicate one or more authoriza 
tion code(s) 122 that a FIRM module 126 recognizes as being 
associated with the respective vehicle 100. By using passive 
detection of the transponder/keyfob 120, the user is provided 
with a sense of convenience. As an alternative, the vehicle 100 
may have a keypad for receiving a code or password or a 
sensor to identify a user Such that the user being located 
external to the vehicle 100 may be determined. 
0053. In step 906, FIRM modules 112, 126, and 128 and/ 
or control module 106 may be maintained in a “sleep mode' 
and may “wake up' and actively determine whether a passive 
transponder/keyfob 120 is local to the vehicle through use of 
one or more antenna. By using passive detection of the tran 
sponder/keyfob 120, the user is provided with a sense of 
convenience. Alternatively, the FIRM modules 112, 126, and 
128 and/or control module 106 may receive an active com 
munication from an active transponder/keyfob 120, but with 
a short range so that a user is within range of the speakers to 
hear his or her voice commands. As previously described, the 
FIRM modules 112, 126, and 128 and/or control module 106 
may operate in a low power mode, where processors and other 
electrical devices may be set to low power or sleep modes to 
conserve power. 
0054. Once awake, the FIRM modules 112, 126, and 128 
and/or control module 106 may determine whether they have 
received a message or communication from another FIRM 
module or control module 106 in step 908. If a message was 
not received, then in step 910, the FIRM modules 112, 126, 
and 128 and/or control module 106 may operate to determine 
whether a RKE signal has been received and is locally exter 
nal to the vehicle 100. If the RKE signal was not received, 
then the process 900 continues at step 922, where any or all of 
the FIRM modules and control module 106 are returned to a 
low power mode or sleep mode. At step 924, the process 900 
waits for a predetermined time period before waking up again 
at step 906. For example, the predetermined time period may 
be one second, three seconds, or any other time period. 
0055. Further to step 908, if a message has been received 
at a FIRM module, then a determination is made at step 912 
whether the message applies to the FIRM module that 
received it. If it does not apply to a particular FIRM module, 
then the process 900 continues at step 910. Ifat step 910 it is 
determined that a RKE signal was received, then the process 
900 continues at step 914, where one or more authorization 
code(s) 122 are received from the transponder/keyfob 120. At 
step 916, a determination is made as to whether the authori 
zation code(s) 122 are authorized. If not, then the process 900 
continues at step 922 to return the system to a low power 
mode. Otherwise, the process 900 may send a wake up mes 
sage across the vehicle bus 136 to the other FIRM modules, 
such as FIRM module 128. The process 900 may then con 
tinue to step 920, where the passive LF system 904 may be 
deactivated. 

0056 FIG. 10 is a flow diagram of another embodiment of 
an exemplary process 1000 for a user to control electrome 
chanical systems of a vehicle utilizing the principles of the 
present system using flexible intelligent RF modules 104. The 
process 1000 starts at step 1002, where a capacitive sensing 
system 1004 may be activated in response to determining that 
a user is locally external to a vehicle 100. In determining that 
the user is located external to the vehicle 100, FIRM modules 
112 and 124 and/or control module 106 may emit an RF 
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signal to cause a transponder/key fob 120 that may be carried, 
in a pocket, hand, or otherwise, by a user to passively respond 
and be detected. To avoid undesired or unauthorized activa 
tion of the capacitive sensing system 1004, the transponder/ 
key fob 120 may generate and communicate one or more 
authorization code(s) 122 that a FIRM module 126 recog 
nizes as being associated with the respective vehicle 100. As 
an alternative, the vehicle 100 may have a keypad for receiv 
ing a code or password or a sensor to identify a user Such that 
the user being located external to the vehicle 100 may be 
determined. 

0057. In step 1006, FIRM modules 112 and 124 may be 
maintained in a “sleep mode” and may “wake up' and 
actively determine whether a passive transponder/keyfob 120 
is local to the vehicle through use of one or more antenna. 
Alternatively, the FIRM modules 112, 126, and 128 may 
receive an active communication from an active transponder/ 
key fob 120, but with a short range so that a user is within 
range of the speakers to hear his or her voice commands. As 
previously described, the FIRM modules 112, 126, and 128 
may operate in a low power mode, where processors and other 
electrical devices may be set to low power or sleep modes to 
conserve power. 
0058. Once awake, the FIRM modules 112 and 124 may 
determine whether they have received a message or commu 
nication from another FIRM module or control module 106 in 
step 1008. If the FIRM modules 112 and 124 have not 
received a message or communication, then the process 1000 
continues at step 1024, where any or all of the FIRM modules 
and control module 106 are returned to a low power mode or 
sleep mode. At step 1026, the process 1000 waits for a pre 
determined time period before waking up again at step 1006. 
For example, the predetermined time period may be one 
second, three seconds, or any other time period. 
0059. Further to step 1008, if a message has been received 
at a FIRM module, then a determination is made at step 1010 
whether the message applies to the FIRM module that 
received it. If it does not apply to a particular FIRM module, 
then the process 1000 continues at step 1024. If at step 1010 
it is determined that a message or communication does apply 
to a particular FIRM module, such as FIRM modules 112 and 
124, then the process 1000 continues at step 1012, a wake up 
message may be received by any of the FIRM modules 112 
and 124 from the vehicle bus 136. In waking up, one or more 
of the FIRM modules 112 and 124 may notify the user that the 
capacitive sensing system 1004 is active. At step 1014, one or 
more capacitive sensors 140 of the FIRM modules 112 and/or 
124 may be activated awaiting input. In step 1016, the process 
1000 determines whether something has entered the field 
range 108 of the capacitive sensors 140 to cause the capaci 
tance at the capacitive sensors 140 to change. If it is deter 
mined that nothing has entered the field range 108, then the 
process 1000 continues to step 1018 where it determines 
whether the capacitive sensors 140 have timed out. If it is 
determined that the capacitive sensors 140 have timed out, 
Such as not receiving any response within a period of time, 
then in step 1022, the capacitive sensors 140 may be deacti 
vated. If the process 1000 determines that the capacitive sen 
sors 140 have not timed out, then the process 1000 returns to 
step 1014 to await input. In step 1016, if something that 
causes a capacitance change is in the field range 108 of the 
capacitive sensors 140, then in step 1020 the FIRM modules 
112 and/or 124 may send an appropriate or desired message 
through the vehicle bus 136 to other FIRM modules of the 
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present system using flexible intelligent RF modules system 
104 to cause an electromechanical system to be activated, for 
example. The process 1000 may then continue to step 1022, 
where the capacitive sensing system 1000 may be deacti 
vated. 
0060 FIG. 11 is a flow diagram of an exemplary process 
1100 for a user to control electromechanical systems of a 
vehicle utilizing the principles of the present system using 
flexible intelligent RF modules 104. The process 1100 starts 
at step 1102, where a passive LF system 1104 may be acti 
vated in response to determining that a user is locally external 
to a vehicle 100. In determining that the user is located exter 
nal to the vehicle 100, FIRM modules 112,128 and/or control 
module 106, for example, may emit an RF signal to cause a 
transponder/keyfob 120 that may be carried, in a pocket, 
hand, or otherwise, by a user to passively respond and be 
detected. To avoid undesired or unauthorized activation of the 
passive LF system 1104, the transponder/keyfob 120 may 
generate and communicate one or more authorization code(s) 
122 that a FIRM module 126 recognizes as being associated 
with the respective vehicle 100. As an alternative, the vehicle 
100 may have a keypad for receiving a code or password or a 
sensor to identify a user Such that the user being located 
external to the vehicle 100 may be determined. 
0061. In step 1108, FIRM modules 112, 126, and 128 may 
be maintained in a “sleep mode” and may “wake up' and 
actively determine whether they have received a message or 
communication from another FIRM module or control mod 
ule 106 as in step 1110. If a message was not received, then in 
step 1112, the FIRM modules 112, 126, and 128 may operate 
to determine whether a transponder/keyfob 120 is locally 
external to the vehicle 100. In being locally external to the 
vehicle, a determination is made as to whether the transpon 
der/keyfob 120 is within an antenna pattern of an RF antenna, 
such as antennas 130. If the transponder/keyfob 120 is not 
within an antenna patter of an RF antenna, then the process 
1100 continues at step 1136, where any or all of the FIRM 
modules and control module 106 are returned to a low power 
mode or sleep mode. At step 1138, the process 1100 waits for 
a predetermined time period before waking up again at step 
1108. For example, the predetermined time period may be 
one second, three seconds, or any other time period. 
0062. Further to step 1110, if a message has been received 
at a FIRM module, then a determination is made at step 1114 
whether the message applies to the FIRM module that 
received it. If it does not apply to a particular FIRM module, 
then the process 1100 continues at step 1112. If at step 1112 
it is determined that a transponder/keyfob 120 which is syn 
onymous to the user, is locally external to the vehicle, then the 
process 1100 continues at step 1116, where one or more 
authorization code(s) 122 are received from the transponder/ 
key fob 120. At step 1118, a determination is made as to 
whether the authorization code(s) 122 are authorized. If not, 
then the process 1100 continues at step 1136 to return the 
system to a low power mode. Otherwise, the process 1100 
may send awake up message across the vehicle bus 136 to the 
other FIRM modules, such as FIRM module 128. 
0063. The voice recognition/activation system 1106 starts 
at step 1122, where Voice activation operating on a Voice 
recognition system may be woken up by a message and/or 
communication sent across the vehicle bus 136 as in step 
1120, for example. In waking up, one or more visual and/or 
audible indicators may notify the user that the Voice recogni 
tion system 1106 is active. At step 1124, one or more micro 
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phones 114 may be polled. If the antennas are aligned or 
otherwise associated with the microphones (e.g., rearantenna 
and rear microphone), then the microphone 114a and/or 114b 
associated with the antenna that received an RF signal from 
the transponder/keyfob 120 may be polled or polled first. 
0064. At step 1126, a determination may be made as to 
whether voice activation times out after a predetermined time 
period (e.g., five seconds). If the Voice activation is timed out, 
then the process continues at step 1134, where voice activa 
tion system 1106 may be deactivated. The process 1100 con 
tinues at step 1136. If at step 1126 the voice activation is not 
timed Out and a voice command is determined not to be 
received at step 1128, then the process returns to step 1124, 
where the microphones 114 may continue being polled. If a 
voice command is received at step 1128, then a determination 
is made at step 1130 as to whether the voice command is a 
valid voice command. If not, the process 1100 may return to 
step 1124 to poll the microphones 114 again. If it is deter 
mined at step 1130 that a valid voice command was received, 
then at step 1132, an appropriate command is triggered and 
sent via the vehicle bus 136 to cause an electromechanical 
system to be activated, for example. For example, the Voice 
command(s) and related electromechanical system operated 
may include “open decklid.” “close decklid.” “unlock doors.” 
“lock doors.” “open liftgate.” “open sliding door.” “open win 
dows.” “close sliding door(s), “turn on alarm.” “turn off 
alarm.” “start vehicle.” “turn off vehicle.” and any other voice 
command that the manufacturer may desire. In one embodi 
ment, the system may be user programmable such that the 
user may create Voice commands to control the electrome 
chanical systems. An audible sound. Such as one or more 
beeps and/or a synthesized Voice, may be generated in 
response to a Voice command being correctly received. Simi 
larly, a different sound may be generated in response to a 
Voice command being improperly received. Further, a visual 
indicator may be used with or in place of an audible sound. 
Some exemplary visual indicators include: light emitting 
diodes, lamps, bulbs, and the like. The process 1100 contin 
ues at step 1134, where the voice activation is deactivated. It 
should be understood that the process 1100 is exemplary and 
that alternative or additional steps may be performed and be 
within the scope of the principles of the present invention. 
0065. The previous detailed description of a small number 
of embodiments for implementing the invention is not 
intended to be limiting in scope. One of skill in this art will 
immediately envisage the methods and variations used to 
implement this invention in other areas than those described 
in detail. The following claims set forth a number of the 
embodiments of the invention disclosed with greater particu 
larity. 
What is claimed: 
1. A system for activating electromechanical systems of a 

vehicle, comprising: 
at least one first flexible intelligent radio frequency module 

mounted on the vehicle, for receiving wireless commu 
nications signals; 

at least one second flexible intelligent radio frequency 
module mounted on the vehicle, for receiving wireless 
communications signals from a transponder, 

at least one third flexible intelligent radio frequency mod 
ule mounted on the vehicle, for transmitting a signal 
when its capacitance is changed when an object is proxi 
mal to the at least one third flexible intelligent radio 
frequency module; 
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at least one fourth flexible intelligent radio frequency mod 
ule mounted on the vehicle, for receiving sounds exter 
nal to the vehicle; and 

a vehicle bus in communication with the at least one first, 
second, third, and fourth flexible intelligent radio fre 
quency modules. 

2. The system for activating electromechanical systems of 
a vehicle of claim 1, further comprising: 

a transponder/key fob configured to generate a wireless 
communications signal in response to receiving a detec 
tion signal communicated by the at least one second 
flexible intelligent radio frequency module. 

3. The system for activating electromechanical systems of 
a vehicle of claim 2, wherein the transponder/keyfob is fur 
ther configured to generate and communicate at least one 
authentication code. 

4. The system for activating electromechanical systems of 
a vehicle of claim 2, wherein the at least one second flexible 
intelligent radio frequency module is configured to transmit a 
low frequency signal and, in response to said transponder/ 
key fob being within range of the low frequency signal, 
receive a response signal from the transponder/key fob of the 
low frequency signal. 

5. The system for activating electromechanical systems of 
a vehicle of claim 1, wherein said at least one second flexible 
intelligent radio frequency module is further configured to 
activate the at least one fourth flexible intelligent radio fre 
quency module in response to determining that a wireless 
communications signal has been received. 

6. The system for activating electromechanical systems of 
a vehicle of claim 1, wherein the at least one fourth flexible 
intelligent radio frequency module is further configured to 
generate and communicate a command notification signal to 
one or more of the at least one first, second, and third flexible 
intelligent radio frequency modules in response to determin 
ing a voice command, and wherein the one or more of the at 
least one first, second, and third flexible intelligent radio 
frequency modules is further configured to generate a com 
mand signal to command an electromechanical system to 
activate. 

7. The system for activating electromechanical systems of 
a vehicle of claim 1, wherein the at least one first, second, and 
fourth flexible intelligent radio frequency modules are in 
communication with at least one antenna coupled to the 
vehicle and configured to receive wireless communications 
signals. 

8. The system for activating electromechanical systems of 
a vehicle of claim 1, wherein the at least one fourth flexible 
intelligent radio frequency module is in communication with 
at least one microphone. 

9. The system for activating electromechanical systems of 
a vehicle of claim 1, wherein the at least one fourth flexible 
intelligent radio frequency module further comprises a voice 
recognition system. 

10. The system for activating electromechanical systems of 
a vehicle of claim 1, wherein the first and fourth flexible 
intelligent radio frequency modules operate with low fre 
quency radio frequency signals between approximately 30 
kHz and 300 kHz. 

11. The system for activating electromechanical systems of 
a vehicle of claim 1, wherein the second flexible intelligent 
radio frequency modules operate with ultrahigh radio fre 
quency signals between approximately 300 MHz and 3,000 
MHZ. 
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12. The system for activating electromechanical systems of 
a vehicle of claim 1, wherein the vehicle bus is the vehicle's 
local interconnect network. 

13. The system for activating electromechanical systems of 
a vehicle of claim 1, wherein the vehicle bus comprises a 
communications line and at least two power lines. 

14. The system for activating electromechanical systems of 
a vehicle of claim 1, further comprising: 

a control module in communication with the vehicle bus 
and configured to receive the wireless communication 
signals. 

15. The system for activating electromechanical systems of 
a vehicle of claim 1, wherein one or more of the at least one or 
more first, second, third, and fourth flexible intelligent radio 
frequency modules control one of electromechanical devices, 
control sliding doors, power tailgates, power windows, 
remote vehicle starters, power locks, car alarms, and panic 
functions. 

16. The system for activating electromechanical systems of 
a vehicle of claim 14, wherein the control module controls 
one of electromechanical devices, control sliding doors, 
power tailgates, power windows, remote vehicle starters, 
power locks, car alarms, and panic functions. 

17. The system for activating electromechanical systems of 
a vehicle of claim 1, wherein one or more of the at least one or 
more first, second, third, and fourth flexible intelligent radio 
frequency modules is configured to: 

receive a notification signal indicative of said at least one 
antenna receiving a wireless communication signal; 

receive Voice signals representative of a Voice command to 
activate an electromechanical system; 

determine Voice command received; 
generate a command signal based on the Voice command; 

and 

communicate the command signal to the electromechani 
cal system to cause the electromechanical system to 
activate. 

18. A method for activating electromechanical systems of a 
vehicle, comprising: 

determining that a first flexible intelligent radio frequency 
module has received a message from a second flexible 
intelligent radio frequency module via a vehicle bus; 

determining that a transponder/keyfob has entered a radio 
frequency field at one or more of the first and second 
flexible intelligent radio frequency modules; 

responsive to one of determining that a first flexible intel 
ligent radio frequency module has received a message 
and determining that a transponder/key fob has entered a 
radio frequency field, activating a capacitive sensing 
system; and 

responsive to determining that a user is locally external to 
a capacitive sensor of the capacitive sensing system, 
transmitting a command message on the vehicle bus to 
activate an electromechanical system of the vehicle. 

19. The method for activating electromechanical systems 
of a vehicle of claim 18, wherein the activating a capacitive 
sensing system further comprises: 

activating at least one capacitive sensor in communication 
with the vehicle bus. 

20. The method for activating electromechanical systems 
of a vehicle of claim 18, wherein an electromechanical sys 
tem comprises: 
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electromechanical devices, control sliding doors, power 
tailgates, power windows, remote vehicle starters, 
power locks, car alarms, and panic functions. 

21. The method for activating electromechanical systems 
of a vehicle of claim 18, wherein the determining that a 
transponder/keyfob has entered a radio frequency field com 
prises: 

determining whether a remote keyless entry signal has 
entered the radio frequency field. 

22. A method for activating electromechanical systems of a 
vehicle, comprising: 

determining that a first flexible intelligent radio frequency 
module has received a message from a second flexible 
intelligent radio frequency module via a vehicle bus; 

responsive to determining that a first flexible intelligent 
radio frequency module has received a message, activat 
ing a capacitive sensing System; and 

responsive to determining that a user is locally external to 
a capacitive sensor of the capacitive sensing system, 
transmitting a command message on the vehicle bus to 
activate an electromechanical system of the vehicle. 

23. The method for activating electromechanical systems 
of a vehicle of claim 22, wherein the activating a capacitive 
sensing system further comprises: 

activating at least one capacitive sensor in communication 
with the vehicle bus. 

24. The method for activating electromechanical systems 
of a vehicle of claim 22, wherein an electromechanical sys 
tem comprises: 

electromechanical devices, control sliding doors, power 
tailgates, power windows, remote vehicle starters, 
power locks, car alarms, and panic functions. 

25. A method for activating electromechanical systems of a 
vehicle, comprising: 

determining that a first flexible intelligent radio frequency 
module has received a message from a second flexible 
intelligent radio frequency module via a vehicle bus; 

determining that a transponder/keyfob has entered a radio 
frequency field at one or more of the first and second 
flexible intelligent radio frequency modules: 

responsive to one of determining that a first flexible intel 
ligent radio frequency module has received a message 
and determining that a transponder/key fob has entered a 
radio frequency field, activating a voice activation sys 
tem; and 

responsive to receiving a voice command locally external 
to the vehicle, transmitting a command message on the 
vehicle bus to activate an electromechanical system of 
the vehicle. 

26. The method for activating electromechanical systems 
of a vehicle of claim 25, wherein determining that the user is 
locally external to the vehicle comprises: 

transmitting an RF signal from the vehicle; and 
receiving a response signal indicative of a user being within 

an antenna pattern. 
27. The method for activating electromechanical systems 

ofa Vehicle of claim 26, wherein receiving the response signal 
comprises: 

receiving at least one authentication code. 
28. The method for activating electromechanical systems 

of a vehicle of claim 25, wherein determining that a user is 
locally external to the vehicle comprises: 

receiving an RF signal from a passive transponder/keyfob. 
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29. The method for activating electromechanical systems 
of a vehicle of claim 25, further comprising: 

multiplexing Sound signals from a plurality of micro 
phones configured to receive Sounds external to the 
vehicle. 

30. A vehicle, comprising: 
a vehicle body, 
at least one first flexible intelligent radio frequency module 

mounted on the vehicle, for receiving wireless commu 
nications signals; 

at least one second flexible intelligent radio frequency 
module mounted on the vehicle, for receiving wireless 
communications signals from a transponder; 

at least one third flexible intelligent radio frequency mod 
ule mounted on the vehicle, for transmitting a signal 
when its capacitance is changed when an object is proxi 
mal to the at least one the flexible intelligent radio fre 
quency module: 

at least one fourth flexible intelligent radio frequency mod 
ule mounted on the vehicle, for receiving Sounds exter 
nal to the vehicle; and 

a vehicle bus in communication with the at least one first, 
second, third, and fourth flexible intelligent radio fre 
quency modules. 

31. The vehicle of claim 30, further comprising: 
a transponder/key fob configured to generate a wireless 

communications signal in response to receiving a detec 
tion signal communicated by the at least one second 
flexible intelligent radio frequency module. 

32. The vehicle of claim 31, wherein the transponder/ 
key fob is further configured to generate and communicate at 
least one authentication code. 

33. The vehicle of claim31, wherein the at least one second 
flexible intelligent radio frequency module is configured to 
transmit a low frequency signal and, in response to said tran 
sponder/keyfob being within range of the low frequency sig 
nal, receive a response signal from the transponder/key fob of 
the low frequency signal. 

34. The vehicle of claim 30, wherein said at least one 
second flexible intelligent radio frequency module is further 
configured to activate the at least one fourth flexible intelli 
gent radio frequency module in response to determining that 
a wireless communications signal has been received. 

35. The vehicle of claim 30, wherein the at least one fourth 
flexible intelligent radio frequency module is further config 
ured to generate and communicate a command notification 
signal to one or more of the at least one first, second, and third 
flexible intelligent radio frequency modules in response to 
determining a voice command, and wherein the one or more 
of the at least one first, second, and third flexible intelligent 
radio frequency modules is further configured to generate a 
command signal to command an electromechanical system to 
activate. 

36. The vehicle of claim 30, wherein the at least one first, 
second, and fourth flexible intelligent radio frequency mod 
ules are in communication with at least one antenna coupled 
to the vehicle and configured to receive wireless communi 
cations signals. 

37. The vehicle of claim 30, wherein the at least one fourth 
flexible intelligent radio frequency module is in communica 
tion with at least one microphone. 

38. The vehicle of claim 30, wherein the at least one fourth 
flexible intelligent radio frequency module further comprises 
a voice recognition system. 
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39. The vehicle of claim 30, wherein the first and fourth 
flexible intelligent radio frequency modules operate with low 
frequency radio frequency signals between approximately 30 
kHz and 300 kHz. 

40. The vehicle of claim 30, wherein the second flexible 
intelligent radio frequency modules operate with ultrahigh 
radio frequency signals between approximately 300 MHz and 
3,000 MHz. 

41. The vehicle of claim 30, wherein the vehicle bus is the 
vehicle's local interconnect network. 

42. The vehicle of claim 30, wherein the vehicle bus com 
prises a communications line and at least two power lines. 

43. The vehicle of claim 30, further comprising: 
a control module in communication with the vehicle bus 

and configured to receive the wireless communication 
signals. 

44. The vehicle of claim 30, wherein one or more of the at 
least one or more first, second, third, and fourth flexible 
intelligent radio frequency modules control one of electro 
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mechanical devices, control sliding doors, power tailgates, 
power windows, remote vehicle starters, power locks, car 
alarms, and panic functions. 

45. The vehicle of claim 43, wherein the control module 
controls one of electromechanical devices, control sliding 
doors, power tailgates, power windows, remote vehicle start 
ers, power locks, car alarms, and panic functions. 

46. The vehicle of claim 30, wherein one or more of the at 
least one or more first, second, third, and fourth flexible 
intelligent radio frequency modules is configured to: 

receive a notification signal indicative of said at least one 
antenna receiving a wireless communication signal; 

receive Voice signals representative of a Voice command to 
activate an electromechanical system; 

determine Voice command received; 
generate a command signal based on the Voice command; 

and 
communicate the command signal to the electromechani 

cal system to cause the electromechanical system to 
activate. 


