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COMMUNICATIONS DEVICE FOR from the magnetic field of another NFC device when the 
INTELLIGENTLY ROUTING INFORMATION internal batteries of its respective communications device 
AMONG MULTIPLE USER INTERFACES becomes too depleted . However , this magnetic field cannot 

provide adequate power for the conventional user interface . 
CROSS REFERENCE TO RELATED 5 For example , this magnetic field cannot provide adequate 

APPLICATIONS power to operate a touch - screen of a mobile device into 
which a NFC is incorporated . Consequently , the operator of 

This application is a continuation of U . S . application Ser . the communications device will no longer be able to operate 
No . 14 / 042 , 254 , filed on Sep . 30 , 2013 , now issued as U . S . and / or control the NFC device unless the internal batteries of 
Pat . No . 9 , 300 , 363 , which is a continuation of U . S . appli - 10 it 10 its respective communications device are recharged . 
cation Ser . No . 13 / 157 , 518 , filed on Jun . 10 , 2011 , now Thus , there is a need to operate and / or control the NFC issued as U . S . Pat . No . 8 , 548 , 380 , the contents of both are device when its internal batteries are so depleted that they hereby incorporated by reference . can no longer provide adequate power for the conventional 

BACKGROUND user interface . Further aspects and advantages of the inven 
tion will become apparent from the detailed description that 

Field of Invention follows . 
The invention relates to near field communications 

( NFC ) , and more specifically to intelligently operating mul BRIEF DESCRIPTION OF THE 
tiple user interfaces within a communications device . 20 DRAWINGS / FIGURES 

Related Art 
Near field communication ( NFC ) devices are being inte - Embodiments of the invention are described with refer 

grated into communications devices , such as smartphones to ence to the accompanying drawings . In the drawings , like 
provide an example , to facilitate the use of these commu - reference numbers indicate identical or functionally similar 
nications devices in conducting daily transactions . For 25 elements . Additionally , the left most digit ( s ) of a reference 
example , instead of carrying numerous credit cards , credit number identifies the drawing in which the reference num 
information provided by these credit cards could be stored ber first appears . 
onto the NFC devices . The communications device is simply FIG . 1 illustrates a block diagram of a communications 
tapped to a credit card terminal to relay the credit informa - device according to an exemplary embodiment of the inven 
tion to complete a transaction . As another example , a 30 tion ; 
ticketing writing system , such as those used in bus and train FIG . 2 illustrates a block diagram of a NFC device that is 
terminals to provide some examples , may simply write implemented as part of the communications device accord 
ticket fare information onto the NFC device instead of ing to an exemplary embodiment of the invention ; 
providing a ticket to a passenger . The passenger simply taps FIG . 3 illustrates a block diagram of a user interface 
the communications device to a reader to ride the bus or the 35 controller that is implemented as part of the NFC device 
train without the use of a paper ticket . according to an exemplary embodiment of the invention ; 

Generally , NFC requires that two NFC devices be present FIG . 4 illustrates a block diagram of a second communi 
within a relatively small distance from one another so that cations device according to an exemplary embodiment of the 
their corresponding magnetic fields can exchange informa invention ; 
tion . Typically , a first NFC device transmits or generates a 40 FIG . 5A illustrates a first exemplary NFC user interface 
magnetic field modulated with the information , such as the that is implemented within a communications device accord 
credit information or the ticket fare information to provide ing to an exemplary embodiment of the invention ; 
some examples . This magnetic field inductively couples FIG . 5B illustrates a second exemplary NFC user inter 
onto a second NFC device that is proximate to the first NFC face that is implemented within a communications device 
device . The second NFC device may respond to the first 45 according to an exemplary embodiment of the invention ; 
NFC device by modulating the magnetic field of the first FIG . 5C illustrates a third exemplary NFC user interface 
NFC device or by generating its own modulated magnetic that is implemented within a communications device accord 
field and inductively coupling this modulated magnetic field ing to an exemplary embodiment of the invention ; 
to the first NFC device . FIG . 5D illustrates a fourth exemplary NFC user interface 

Typically , the communications device includes a conven - 50 that is implemented within a communications device accord 
tional user interface that is shared with the NFC device ing to an exemplary embodiment of the invention ; 
allowing an operator to operate and / or control both the FIG . 6 illustrates a third communications device that 
communications device and the NFC device . For example , includes a communications device user interface and a NFC 
the conventional user interface operates as an output device user interface that share the main display of the communi 
to receive information , such as one or more commands 55 cations device according to an exemplary embodiment of the 
and / or data to provide some examples , from the communi invention ; 
cations device and / or the NFC device to be provided to the FIG . 7 illustrates a fourth communications device accord 
operator . The conventional user interface also operates an ing to an exemplary embodiment of the invention ; 
input device to provide information , such as one or more FIG . 8A graphically illustrates services that may be per 
commands and / or data to provide some examples , from the 60 formed by the communications device according to an 
operator to the communications device and / or the NFC exemplary embodiment of the invention ; 
device . The conventional user interface derives its power FIG . 8B graphically illustrates a first mapping of services 
from the internal batteries of the communications device . to user interfaces according to an exemplary embodiment of 

Operation of the first and the second NFC devices in the the invention ; 
manner as described above discharges its internal batteries 65 FIG . 8C graphically illustrates a second mapping of 
of their respective communications device . Under certain services to user interfaces according to an exemplary 
circumstances , a NFC device may have to derive power embodiment of the invention ; 



US 9 , 749 , 016 B2 

FIG . 8D graphically illustrates a third mapping of services The following Detailed Description of the exemplary 
to user interfaces according to an exemplary embodiment of embodiments will so fully reveal the general nature of the 
the invention ; invention that others can , by applying knowledge of those 

FIG . 8E graphically illustrates a fourth mapping of ser - skilled in relevant art ( s ) , readily modify and / or adapt for 
vices to user interfaces according to an exemplary embodi - 5 various applications such exemplary embodiments , without 
ment of the present invention ; undue experimentation , without departing from the spirit 

FIG . 9 is a flowchart of exemplary operational steps of the and scope of the invention . Therefore , such adaptations and 
user interface controller according to an exemplary embodi modifications are intended to be within the meaning and 

plurality of equivalents of the exemplary embodiments ment of the present invention ; and 
FIG . 10 illustrates a block diagram of a third communi 10 based upon the teaching and guidance presented herein . It is 

to be understood that the phraseology or terminology herein cations device according to an exemplary embodiment of the is for the purpose of description and not of limitation , such invention . that the terminology or phraseology of the present specifi 
The invention will now be described with reference to the cation is to be interpreted by those skilled in relevant art ( s ) accompanying drawings . In the drawings , like reference drawings . In the drawings , like reference 15 in light of the teachings herein . numbers generally indicate identical , functionally similar , A First Exemplary Communications Device Having Near 

and / or structurally similar elements . The drawing in which Field Communications Capabilities 
an element first appears is indicated by the leftmost digit ( s ) FIG . 1 illustrates a block diagram of a communications 
in the reference number . device according to an exemplary embodiment of the inven 

20 tion . A NFC device may be integrated within a communi 
DETAILED DESCRIPTION OF THE cations device 100 . The communications device 100 intel 

INVENTION ligently routes NFC data from a NFC device between 
multiple user interfaces based upon a power level of its 

The following Detailed Description refers to accompany internal batteries . The communications device 100 utilizes a 
ing drawings to illustrate exemplary embodiments consis - 25 communications device user interface to send and / or receive 
tent with the invention . References in the Detailed Descrip - the NFC data from the NFC device when its internal 
tion to " one exemplary embodiment , " " an exemplary batteries are sufficient to operate the communications device 
embodiment , " " an example exemplary embodiment , etc . , user interface . The communications device 100 begins to 
indicate that the exemplary embodiment described may route some of this NFC data from being sent and / or received 
include a particular feature , structure , or characteristic , but 30 by the communications device user interface to a NFC user 
every exemplary embodiment may not necessarily include interface as its internal batteries deplete . Eventually , all of 
the particular feature , structure , or characteristic . Moreover , the NFC data will be sent to and / or received by the NFC user 
such phrases are not necessarily referring to the same interface as the internal batteries of the communications 
exemplary embodiment . Further , when a particular feature , device 100 become so depleted that they are unable to 
structure , or characteristic is described in connection with an 35 reliably operate the communications device user interface . 
exemplary embodiment , it is within the knowledge of those The communications device 100 includes a communications 
skilled in the relevant art ( s ) to effect such feature , structure , device battery 102 , communications device functionality 
or characteristic in connection with other exemplary 104 , a NFC device 106 , a communications device user 
embodiments whether or not explicitly described . interface 108 , and a NFC user interface 110 . 

The exemplary embodiments described herein are pro - 40 The communications device 100 may represent a mobile 
vided for illustrative purposes , and are not limiting . Other telephone , a portable computing device , other computing 
exemplary embodiments are possible , and modifications devices such as a personal , a laptop , or a desktop computer , 
may be made to the exemplary embodiments within the a computer peripheral such as a printer , a portable audio 
spirit and scope of the invention . Therefore , the Detailed and / or a video player , a payment system , a ticketing writing 
Description is not meant to limit the invention . Rather , the 45 system such as a parking ticketing system , a bus ticketing 
scope of the invention is defined only in accordance with the system , a train ticketing system or an entrance ticketing 
following claims and their equivalents . system to provide some examples , or in a ticket reading 
Embodiments of the invention may be implemented in system , a toy , a game , a poster , packaging , an advertising 

hardware , firmware , software , or any combination thereof . material , a product inventory checking system and / or any 
Embodiments of the invention may also be implemented as 50 other suitable electronic device that will be apparent to those 
instructions stored on a machine - readable medium , which skilled in the relevant art ( s ) without departing from the spirit 
may be read and executed by one or more processors . A and scope of the invention . 
machine - readable medium may include any mechanism for The communications device battery 102 provides power 
storing or transmitting information in a form readable by a to the communications device 100 . The communications 
machine ( e . g . , a computing device ) . For example , a 55 device battery 102 may include one or more nickel - cadmium 
machine - readable medium may include read only memory ( NiCd ) , one or more nickel metal hydride ( NiMH ) , and / or 
( ROM ) ; random access memory ( RAM ) ; magnetic disk one or more lithium - ion ( Li - ion ) cells . However , this 
storage media ; optical storage media ; flash memory devices ; example is not limiting , those skilled in the relevant art ( s ) 
electrical , optical , acoustical or other forms of propagated may implement the communications device battery 102 
signals ( e . g . , carrier waves , infrared signals , digital signals , 60 using other battery chemistries without departing from the 
etc . ) , and others . Further , firmware , software , routines , scope and spirit of the present invention . The one or more 
instructions may be described herein as performing certain cells of the communications device battery 102 convert 
actions . However , it should be appreciated that such descrip chemical energy into electrical energy via an electrochemi 
tions are merely for convenience and that such actions in fact cal reaction . The communications device 100 may reverse 
result from computing devices , processors , controllers , or 65 the electrochemical reaction allowing the communications 
other devices executing the firmware , software , routines , device battery 102 to be restored or recharged . The com 
instructions , etc . munications device battery 102 may be restored or 



US 9 , 749 , 016 B2 
recharged using an external source and / or by harvesting The NFC device 106 interacts with another NFC capable 
power from a communications signal . device to exchange information , such as data and / or one or 

The communications device battery 102 provides a bat - more commands to provide some examples , between the 
tery power indicator 152 to the NFC device 106 and the devices . The information may be received from the com 
communications device functionality 104 . The battery 5 munications device functionality 104 , the communication 
power indicator 152 represents charge stored in the com - device user interface 108 , and / or the NFC user interface 110 , 
munications device battery 102 . For example , the battery and / or may be produced by the NFC device 106 itself . The 
power indicator 152 may represent an indicator of an actual NFC device 106 may operate according to an active com 
charge that is stored in the communications device battery munication mode and / or a passive communication mode . In 
102 . The indicator may include multiple encoded bits that 10 the active communication mode , the NFC device 106 gen 
are representative of the actual power that is stored in the erates a magnetic field and modulates this magnetic field 
communications device battery 102 . As another example , with the information to provide transmitted data communi 
the battery power indicator 152 may be the actual charge that cation 170 . Otherwise , the NFC device 106 modulates a 
is stored in the communications device battery 102 . The magnetic field that is provided by another NFC capable 
communications device battery 102 may also receive a 15 device with the information to provide the transmitted data 
harvested power 150 from the NFC device 106 . The har communication 170 in the passive communication mode . 
vested power 150 represents power that may be derived or The NFC device 106 recovers information , such as data 
harvested from a communications signal such as the and / or one or more commands to be executed by the 
received communications signal 168 to provide an example communications device 100 to provide some examples , 
and is to be described in further detail in FIG . 2 . 20 from a received communications signal 168 from another 

As discussed above , the communications device 100 may NFC capable device . When the NFC device 106 is operating 
be integrated with the NFC device 106 . The communications in the active communication mode , the other NFC capable 
device 100 may perform services in addition to those device modulates the information onto the magnetic field 
performed by the NFC device 106 . The communications that is generated by the NFC device 106 . Otherwise , the 
device functionality 104 represents these other functions that 25 other NFC capable device generates its own magnetic field 
are supported by the communications device 100 which may and modulates this magnetic field with the information when 
include wireless communication , computing capabilities , the NFC device 106 is operating in the passive communi 
and / or any other suitable functionality that will be apparent cation mode . 
to those skilled in the relevant art ( s ) without departing from The NFC device 106 performs services in addition to 
the spirit and scope of the present invention . The commu - 30 those performed by the communications device functional 
nications device functionality 104 may also support services ity 104 that may be similar / dissimilar . The NFC device 106 
relating to computing capabilities , such as Short Message intelligently routes information from the services performed 
Service ( SMS ) , electronic mail , Internet access , gaming , by the NFC device 106 and / or the communications device 
short range wireless communications , camera , Multimedia functionality 104 to the communications device user inter 
Messaging Service ( MMS ) messaging , digital audio player , 35 face 108 and / or the NFC user interface 110 . Specifically , the 
radio , and Global Positioning System ( GPS ) services and / or NFC device 106 receives the battery power indicator 152 
any other suitable service that will be apparent to those that indicates the actual charge that is stored in the commu 
skilled in the relevant art ( s ) without departing from the spirit nications device battery 102 . The NFC device 106 also 
and scope of the present invention . receives the harvested power 150 that indicates the power 

For example , as shown in FIG . 1 , the communications 40 harvested from a communications signal such as the 
device functionality 104 may receive a received communi - received communications signal 168 . The NFC device 106 
cations signal 160 from another communications device . also receives the information that is embedded within the 
The communications device functionality 104 downcon - received communications signal 168 and / or the NFC device 
verts , demodulates , and / or decodes the received communi - data 154 . The NFC device 106 intelligently routes the 
cations signal 160 to recover information , such as one or 45 information that is embedded within the received commu 
more commands to be executed by the communications nications signal 168 , the NFC device data 154 , and / or 
device 100 and / or data to provide some examples , that is information that is produced by the NFC device 106 itself to 
embedded within the received communications signal 160 . the communications device user interface 108 as communi 
The communications device functionality 104 provides this cations device user interface data 158 and / or the NFC user 
information to the NFC device 106 as the NFC device data 50 interface 110 as the NFC user interface data 156 based upon 
154 and / or to the services that are supported by the com - the battery power indicator 152 and / or the harvested power 
munications device functionality 104 . As another example , 150 . 
the communications device functionality 104 may provide a In an exemplary embodiment , the communications device 
transmitted communications signal 162 to another commu - 100 does not include the communications device battery 
nications device . The communications device functionality 55 102 . In this exemplary embodiment , the NFC device 106 
104 upconverts , modulates , and / or encodes information , intelligently routes information to the NFC user interface 
such as one or more commands to be executed by another 110 based upon the harvested power 150 . In another exem 
communications device and / or data to provide some plary embodiment , the NFC device 106 intelligently routes 
examples , to provide the transmitted communications signal information based on the battery power indicator 152 as long 
162 . The information may represent the NFC device data 60 as battery power indicator indicates 152 an actual charge in 
154 that is provided by the NFC device 106 and / or infor the communications device battery 102 . However , when the 
mation from the services that are supported by the commu - battery power indicator 152 indicates no actual charge in the 
nications device functionality 104 . As a further example , the communications device battery 102 , the NFC device 106 
communications device functionality 104 may receive the intelligently routes information based on the harvested 
received communications signal 160 and provide the trans - 65 power 150 . 
mitted communications signal 162 to another communica For example , when the battery power indicator 152 indi 
tions device . cates that the actual charge that is stored in the communi 
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cations device battery 102 and the harvested power 150 is communications signal 168 , the NFC device data 154 , 
sufficient to operate the communications device user inter - and / or information produced by the NFC device 106 itself to 
face 108 , the NFC device 106 routes the information that is the NFC user interface 110 based upon the harvested power 
embedded within the received communications signal 168 , 150 . In this example , the NFC user interface 110 allows the 
the NFC device data 154 , and / or produced by the NFC 5 operator to command and / or control the NFC device 106 to 
device 106 itself to the communications device user inter - perform some services . The communications device user 
face 108 . In this example , the communications device user interface 108 receives the communications device user inter 
interface 108 provides the operator with a full complement face data 158 from the NFC device 106 . The communica 
of services that may be performed by the communications tions device user interface 108 operates as an output device 
device functionality 104 and / or the NFC device 106 . The 10 to receive the communications device user interface data 
full complement of services may include , but are not limited 158 from the NFC device 106 . The communications device 
to , dialing a phone number , composing a text message , user interface data 158 may represent data to be displayed by 
verifying the time of day , verifying the date , verifying the the communications device user interface 108 and / or one or 
power level of the batteries , composing an email , executing more commands to be executed by the communications 
searches on the internet , taking a photograph , storing data , 15 device user interface 108 . The communications device user 
adjusting settings , verifying the status of a transaction , interface 108 operates as an input device to receive infor 
verifying the amount left in an account following the mation from the operator to be provided to the NFC device 
completion of a transaction and / or any other suitable service 106 as the communications device user interface data 158 . 
that will be apparent to those skilled in the relevant art ( s ) The information from the operator may represent data from 
without departing from the spirit and scope of the present 20 the operator and / or one or more commands to be executed 
invention . by the communications device 100 . The communications 
As another example , as the battery power indicator 152 device user interface 108 may include a touch - screen dis 

begins to indicate that the actual charge that is stored in the play , an alphanumeric keypad , a microphone , a mouse , a 
communications device battery 102 is depleting , the NFC speaker , any other suitable user interface that will be appar 
device 106 may begin to route at least some of the infor - 25 ent to those skilled in the relevant art ( s ) without departing 
mation that is embedded within the received communica - from the spirit and scope of the invention , or any combina 
tions signal 168 , the NFC device data 154 , and / or produced tion thereof . 
the NFC device 106 itself as the NFC user interface data 156 The NFC user interface 110 receives the NFC user 
to the NFC user interface 110 based on the battery power interface data 156 from the NFC device 106 . The NFC user 
indicator 152 and / or the harvested power 150 . In this 30 interface 110 operates as an output device to receive the 
example , the information that is provided to the operator that NFC user interface data 156 from the NFC device 106 . The 
relates to the complement of services that may be performed NFC user interface data 156 may represent data to be 
by the communications device functionality 104 and / or the displayed by the NFC user interface 110 and / or one or more 
NFC device 106 is split between the communications device commands to be executed by the NFC user interface 110 . 
user interface 108 and the NFC user interface 110 . 35 The NFC user interface 110 operates as an input device to 

As a further example , when the battery power indicator receive information from the operator to be provided to the 
152 indicates that the actual charge that is stored in the NFC device 106 as the NFC user interface data 156 . The 
communications device battery 102 is unable to reliably information from the operator may represent data from the 
operate the communications device user interface 108 , the operator and / or one or more commands to be executed by 
NFC device 106 routes the information that is embedded 40 the communications device 100 . The NFC user interface 110 
within the received communications signal 168 , the NFC may include a touch - screen display , an alphanumeric key 
device data 154 , and / or the information produced by the pad , a microphone , a mouse , a speaker , a single light 
NFC device 106 itself to the NFC user interface 110 based emitting diode ( LED ) , a digital LED display , a dot matrix 
on the harvested power 150 . In this example , the NFC device display , a liquid crystal display ( LCD ) with or without a 
transitions from routing the information based on the batter 45 backlight , an organic light emitting diode ( OLED ) , E Ink , 
power indicator 152 and / or the harvested power 150 to and / or any other suitable user interface that is capable of 
routing the information based on the harvested power 150 reliably operating from power harvested from a communi 
alone . The NFC user interface 110 allows the operator to cations signal that will be apparent to those skilled in the 
command and / or control the NFC device 106 to perform relevant art ( s ) without departing from the spirit and scope of 
some services . The services available to the operator through 50 the invention , or any combination thereof . 
the NFC user interface 110 may include , but are not limited The communications device 100 is further described in 
to verifying the time of day , verifying the date , verifying the International Standard ISO / IE 18092 : 2004 ( E ) , “ Information 
power level , verifying the transmission signal level , verify - Technology - Telecommunications and Information 
ing the source of an incoming call , verifying the status of a Exchange Between Systems - Near Field Communication 
transaction , verifying the amount left in an account follow - 55 Interface and Protocol ( NFCIP - 1 ) , " published on Apr . 1 , 
ing the completion of a transaction and / or any other suitable 2004 and International Standard ISO / IE 21481 : 2005 ( E ) , 
service that will be apparent to those skilled in the relevant “ Information Technology - Telecommunications and Infor 
art ( s ) without departing from the spirit and scope of the mation Exchange Between Systems - Near Field Communi 
present invention . cation Interface and Protocol - 2 ( NFCIP - 2 ) , " published on 

As a yet further example , in the exemplary embodiment 60 Jan . 15 , 2005 , each of which is incorporated by reference 
that does not include the communications device battery herein in its entirety . 
102 , as discussed above , the battery power indicator 152 is A First Exemplary NFC Device 
unavailable . In this situation , the NFC device 106 essentially FIG . 2 illustrates a block diagram of a NFC device that is 
functions as it does when the communications device battery implemented as part of the communications device accord 
is unable to reliably operate the communications device user 65 ing to an exemplary embodiment of the invention . A NFC 
interface 108 as discussed above . The NFC device 106 device 200 interacts with other NFC devices to exchange 
routes the information that is embedded within the received information , such as data and / or one or more commands to 
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be executed to provide some examples , as described above . Other NFC capable devices may inductively couple a 
The NFC device 200 intelligently routes the information that received communications signal 168 onto the inductive 
is embedded within the received communications signal coupling element of the antenna module 206 to provide a 
168 , the NFC device data 154 , and / or produced by the NFC recovered communications signal 260 . For example , other 
device 200 itself between multiple user interfaces , such as 5 NFC capable devices may apply their corresponding infor 
the communications device user interface 108 and the NFC mation to its corresponding magnetic field which is induc 
user interface 110 , based upon the battery power indicator tively coupled onto the antenna module 206 as the received 
152 and / or the harvested power 150 . The NFC device 200 communications signal 168 when other NFC communica 
interfaces with the communications device user interface tors are operating in the active mode of communication . 
108 when the battery power indicator 152 and / or the har 10 Alternatively , other NFC capable devices may modulate 
vested power 150 indicate that internal batteries of the their corresponding information onto the magnetic field 

produced by the antenna module 206 to provide the received communications device may sufficiently operate the com communications signal 168 when the other NFC capable munications device user interface 108 . The NFC device 200 devices are operating in the passive mode of communica begins to interface with the NFC user interface 110 when the 
battery power indicator 152 and / or the harvested power 150 The demodulator 208 demodulates the recovered com 
indicate that the internal batteries of the communications munications signal 260 using any suitable analog or digital 
device are beginning to deplete . Eventually , the NFC device modulation technique to provide recovered information 262 . 
200 solely interfaces with the NFC user interface 110 when The suitable analog or digital modulation technique may 
the battery power indicator 152 and / or the harvested power 20 include amplitude modulation ( AM ) , frequency modulation 
150 indicate that internal batteries of the communications ( FM ) , phase modulation ( PM ) , phase shift keying ( PSK ) , 
device have become so depleted that they are unable to frequency shift keying ( FSK ) , amplitude shift keying 
reliably operate the communications device user interface ( ASK ) , quadrature amplitude modulation ( QAM ) and / or any 
108 . The NFC device 200 includes a NFC communications other suitable modulation technique that will be apparent to 
module 214 , a NFC operational controller 216 , and a 25 those skilled in the relevant art ( s ) . 
memory 218 . The NFC device 200 may represent an exem The power harvesting module 212 may derive or harvest 
plary embodiment of the NFC device 106 . power from the received communications signal 168 . The 

The NFC communications module 214 provides NFC power harvesting module 212 may derive or harvest power 
communication capabilities with other NFC capable devices for the NFC device 200 from the received communications 
and / or other communication devices that have NFC capa - 30 signal 168 . The harvested power may include sufficient 
bilities . The NFC communications module 214 includes a power to adequately operate the NFC device 200 . However , 
modulator 204 , a demodulator 208 , an antenna module 206 , the harvested power is insufficient to reliably operate the 
and a power harvesting module 212 . communications device user interface 108 . Specifically , the 

The modulator 204 generates a radio frequency ( RF ) power harvesting module 212 rectifies and / or regulates the 
carrier and modulates transmission data 252 onto the RF 35 received communications signal 168 to provide the har 
carrier using any suitable analog or digital modulation vested power 150 . The harvested power 150 may represent 
technique to provide the modulated data 254 when no other a charging voltage and / or a charging current that is used to 
substantial magnetic fields from other NFC capable devices restore or recharge the internal batteries , such as the com 
are inductively coupled onto the antenna module 206 . The munications device battery 102 , of the communications 
suitable analog or digital modulation technique may include 40 device . Alternatively , the harvested power 150 may repre 
amplitude modulation ( AM ) , frequency modulation ( FM ) , sent a voltage and / or a current that is directly used to operate 
phase modulation ( PM ) , phase shift keying ( PSK ) , fre - the NFC device 200 . 
quency shift keying ( FSK ) , amplitude shift keying ( ASK ) , The NFC operational controller 216 controls operation of 
quadrature amplitude modulation ( QAM ) and / or any other the NFC device 200 . The NFC operational controller 216 
suitable modulation technique that will be apparent to those 45 includes NFC controller 210 and user interface controller 
skilled in the relevant art ( s ) . After modulating the transmis 202 . The NFC controller 210 controls the overall operation 
sion data 252 onto the RF carrier , the modulator 204 and / or configuration of the NFC device 200 , as well as other 
continues to provide the RF carrier as the modulated data NFC capable devices . The NFC controller 210 processes the 
254 after modulating the transmission data 252 onto the RF NFC device data 154 to properly route the information , such 
carrier in the passive communication mode . In contrast , the 50 as one or more commands and / or data , embedded within the 
modulator 204 ceases to provide the modulated data 254 NFC device data 154 to user interface controller 202 as user 
after modulating the transmission data 252 onto the RF interface information 268 , NFC communications module 
carrier in the active communication mode . 214 as the transmission data 252 , and / or the memory 218 as 

The antenna module 206 applies the modulated data 254 NFC data 270 . For example , the NFC controller 210 may 
to an inductive coupling element , such as a resonant tuned 55 issue and / or execute the one or more commands embedded 
circuit to provide an example , to generate a magnetic field within the NFC device data 154 to control the overall 
to provide a transmitted data communication 170 when no operation and / or configuration of the NFC communications 
other substantial magnetic fields from other NFC capable module 214 . The one or more commands may include a 
devices are inductively coupled onto the inductive coupling transmission power , a transmission data rate , a transmission 
element . However , when other substantial magnetic fields 60 frequency , a modulation scheme , a bit and / or a byte encod 
are inductively coupled onto the inductive coupling element , ing scheme and / or any other suitable operation parameter 
the antenna module 206 may modulate these other substan - that will be apparent to those skilled in the relevant art ( s ) 
tial magnetic fields according to the modulated data 254 to without departing from the spirit and scope of the invention , 
provide the transmitted data communication 170 . Typically , of other NFC capable devices . 
the antenna module 206 load modulates these other substan - 65 As another example , the NFC controller 210 may format 
tial magnetic fields according to the modulated data 254 to the NFC data 270 into data frames for transmission to other 
provide the transmitted data communication 170 . NFC capable devices and may perform error encoding , such 
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as cyclic redundancy check ( CRC ) to provide an example , within the user interface information 268 to the communi 
on the data frames to provide the transmission data 252 . The cations device user interface 108 as the communications 
data frames may include frame delimiters to indicate a start device user interface data 158 and / or the NFC user interface 
and / or an end of each of the data frames . As a further 110 as the NFC user interface data 156 based upon the 
example , the NFC controller 210 may parse the user inter - 5 battery power indicator 152 . 
face information 268 and / or the NFC data 270 from the NFC For example , when the battery power indicator 152 rep 
device data 154 . The NFC device data 154 may include a resents a charge sufficient to operate the communications 
header of one or more bits as part of the information . The device user interface 108 , the user interface controller 202 
one or more bits of the header may be interpreted by the routes the information embedded within the user interface 
NFC controller 210 to determine whether to route the NFC 10 information 268 as the communications device user inter 
device data 154 as the user interface information 268 to the face data 158 to the communications device user interface 
user interface controller 202 and / or as the NFC data 270 to 108 . As another example , when the battery power indicator 
the memory 218 . 152 indicates a depleting charge , the user interface controller 

Additionally , the NFC controller 210 processes the recov 202 begins to route at least some of the information that is 
ered information 262 to properly route the information , such 15 embedded within the user interface information 268 as the 
as one or more commands and / or data , embedded within the NFC user interface data 156 to the NFC user interface 110 . 
recovered information 262 to the user interface controller As a further example , when the battery power indicator 152 
202 as user interface information 268 , the NFC communi - indicates a charge that is insufficient to reliably operate the 
cations module 214 as the transmission data 252 , and / or the communications device user interface 108 , the user interface 
memory 218 as the NFC data 270 . For example , the NFC 20 controller 202 routes the information that is embedded 
controller 210 may issue and / or execute the one or more within the user interface information 268 to the NFC user 
commands embedded within the recovered information 262 interface 110 as the NFC user interface data 156 . 
to control overall operation and / or configuration of the NFC The communications device user interface 108 and the 
communications module 214 . The one or more commands NFC user interface 110 route information , such as one or 
may include a transmission power , a transmission data rate , 25 more commands and / or data , from the operator as the 
a transmission frequency , a modulation scheme , a bit and / or communications device user interface data 158 and the NFC 
a byte encoding scheme and / or any other suitable operation user interface data 156 , respectively , to the user interface 
parameter that will be apparent to those skilled in the controller 202 . Specifically , the user interface controller 202 
relevant art ( s ) without departing from the spirit and scope of receives the communications device user interface data 158 
the invention , of other NFC devices . As another example , 30 and the NFC user interface data 156 and routes this infor 
the NFC controller 210 may format the recovered informa - mation to the NFC controller 210 as the user interface 
tion 262 into data frames for transmission to other NFC information 268 . For example , the user interface controller 
capable devices and may perform error decoding , such as 202 may interleave the communications device user inter 
cyclic redundancy check ( CRC ) to provide an example , on face data 158 and the NFC user interface data 156 to provide 
the data frames to provide the transmission data 252 . The 35 the user interface information 268 . 
data frames may include frame delimiters to indicate a start Although not illustrated in FIG . 2 , the NFC device 200 
and / or an end of each of the data frames . As a further may perform other suitable functions as further described in 
example , the NFC controller 210 may parse the user inter - International Standard ISO / IE 18092 : 2004 ( E ) , “ Information 
face information 268 and / or the NFC data 270 from the Technology - Telecommunications and Information 
recovered information 262 . The recovered information 262 40 Exchange Between Systems - Near Field Communication 
may include a header of one or more bits as part of the Interface and Protocol ( NFCIP - 1 ) , ” published on Apr . 1 , 
information . The one or more bits of the header may be 2004 and International Standard ISO / IE 21481 : 2005 ( E ) , 
interpreted by the NFC controller 210 to determine whether “ Information Technology - Telecommunications and Infor 
to route the recovered information 262 as the user interface mation Exchange Between Systems - Near Field Communi 
information 268 to the user interface controller 202 and / or as 45 cation - Interface and Protocol - 2 ( NFCIP - 2 ) , " published on 
the NFC data 270 to the memory 218 . Jan . 15 , 2005 , each of which is incorporated by reference 

The memory 218 reads and / or writes the NFC data 270 herein in its entirety . 
based on commands from the NFC controller 210 . The Typically , the NFC device 200 is implemented on a first 
memory 218 may include a data store such as a transponder , common chip or die . The first common chip includes at least 
a tag , a smartcard , read only memory ( ROM ) , random access 50 the NFC communications module 214 and the NFC opera 
memory ( RAM ) , magnetic disk storage media , optical stor - tional controller 216 . The communications device function 
age media , flash memory devices and / or any other suitable ality 104 is implemented on a second common chip or die . 
machine - readable medium that will be apparent to those The first and / or the second common chips or dies may 
skilled in the relevant art ( s ) without departing from the spirit include one or more chips or dies . However , it should be 
and scope of the invention that is communicatively coupled 55 noted that the NFC device 200 and the communications 
to the NFC controller 210 . device functionality 104 may be implemented on a single 

The user interface controller 202 controls overall opera - common chip or die . 
tion and / or configuration of the communications device user An Exemplary User Interface Controller 
interface 108 and the NFC user interface 110 . The user FIG . 3 illustrates a block diagram of a user interface 
interface controller 202 processes the user interface infor - 60 controller that is implemented as part of the NFC device 
mation 268 to properly route the information , such as one or according to an exemplary embodiment of the invention . A 
more commands and / or data , embedded within the user user interface controller 300 controls the overall operation 
interface information 268 to the NFC user interface 110 as and / or configuration of the communications device user 
the NFC user interface data 156 and / or the communications interface 108 and / or the NFC user interface 110 , as 
device user interface 108 as the communications device user 65 described above . The user interface controller 300 processes 
interface data 158 . Specifically , the user interface controller the user interface information 268 to properly route the 
202 intelligently routes the information that is embedded information , such as one or more commands and / or data , 
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embedded within the user interface information 268 to the services when the user interface power 350 is less than or 
NFC user interface 110 as the NFC user interface data 156 equal to the second power threshold . 
and / or the communications device user interface 108 as the A Second Exemplary Communications Device 
communications device user interface data 158 . Specifically , FIG . 4 illustrates a block diagram of a second communi 
the user interface controller 300 intelligently routes the 5 cation device according to an exemplary embodiment of the 
information that is embedded within the user interface invention . As discussed above , the NFC device 200 is 
information 268 to the communications device user interface implemented on the first common chip or die that includes 
108 as the communications device user interface data 158 at least the NFC communications module 214 , and the NFC and / or the NFC user interface 110 as the NFC user interface controller 210 . However , in this exemplary embodiment , the data 156 based upon the battery power indicator 152 . The 10 user interface controller 202 is implemented as part of the user interface controller 300 includes a NFC device power second common chip or die along with the communications controller 302 and a function interface display selector 304 . device functionality 104 to form a communications device The user interface controller 300 may represent an exem 
plary embodiment of the user interface controller 202 . 400 . The communications device 400 includes a NFC device 

The NFC device power controller 302 monitors the bat - 154 404 , a user interface controller 402 , the communications 
tery power indicator 152 to determine the actual charge that device battery 102 , the communications device functionality 
is stored in the communications device battery 102 to 104 , the NFC user interface 110 , and the communications 
provide user interface power 350 . As an example , the user device user interface 108 . The communications device 400 
interface power 350 may represent an indicator of the actual shares many similar features with the communications 
charge that is stored in the communications device battery 20 device 100 ; therefore , the only differences between the 
102 . The indicator may include multiple encoded bits that communications device 100 and the communications device 
are representative of the actual charge that is represented by 400 are to be discussed in further detail . 
the user interface power 350 . Alternatively , the user inter The NFC device 404 includes the NFC communications 
face power 350 may be the actual charge that is stored in the module 214 and the NFC controller 210 as discussed above . 
communications device battery 102 . 25 The user interface controller 402 controls the overall opera 

The user interface power 350 may not be limited to tion and / or configuration of the communications device user 
communicating the battery power indicator 152 for an interface 108 and the NFC user interface 110 in a substan 
instantaneous moment . Rather , the battery power indicator tially similar manner as the user interface controller 202 . As 152 may fluctuate as the operator interfaces with the com discussed above , the NFC device 200 is implemented on the 
munications device user interface 108 and / or the NFC user 30 first common chip or die that includes at least the NFC interface 110 . The user interface power 350 continuously communications module 214 and the NFC operational con updates the function interface display selector 304 as to the troller 216 while the communications device functionality battery power indicator 152 . Alternatively , the user interface 
power 350 may periodically update the function interface 104 is implemented on the second common chip or die . 
display selector 304 as to the battery power indicator 152 . 35 However , as illustrated in FIG . 4 , the NFC device 404 is 

The function interface display selector 304 processes the implemented on the first common chip or die and at least the 
user interface information 268 to intelligently route the communications device functionality 104 and the user inter 
information , such as one or more commands and / or data , face controller 402 is implemented on the second common 
embedded within the user interface information 268 to the chip or die . 
NFC user interface 110 as the NFC user interface data 156 40 A Third Exemplary Communications Device 
and / or the communications device user interface 108 as the FIG . 10 illustrates a block diagram of a third communi 
communications device user interface data 158 based upon cations device according to an exemplary embodiment of the 
the user interface power 350 . Specifically , the function invention . As discussed above , the NFC device 200 is 
interface display selector 304 compares the user interface implemented on the first common chip or die that includes 
power 350 to one or more power thresholds to determine 45 at least the NFC communications module 214 , and the NFC 
how to route information that is embedded within the user controller 210 . Also as discussed above , the user interface 
interface information 268 to the communications device user controller 202 intelligently routes the user interface infor 
interface 108 and / or the NFC user interface 110 . mation 268 to the communications device user interface 108 

Typically , the one or more power thresholds are assigned and the NFC user interface 110 . However , in this exemplary 
to various levels of services that may be performed by the 50 embodiment , the NFC controller 210 is implemented as part 
communications device user interface 108 and / or the NFC of the first common chip or die along with a NFC user 
user interface 110 . For example , a first power threshold from interface controller 1002 and the NFC communications 
among the one or more power thresholds may be assigned to module 214 to form a NFC device 1010 . The communica 
a first level of services and a second power threshold from tions device functionality 104 is implemented as part of the 
among the one or more power thresholds may be assigned to 55 second chip or die with a communications device controller 
a second level of services , the second level of services may 1004 and a communications device user interface controller 
include more services than the first level of services . In this 1006 to form a communications control device 1008 . The 
example , the function interface display selector 304 routes NFC device 1010 and the communications control device 
information that is embedded within the user interface 1008 form the communications device 1000 . The commu 
information 268 to the communications device user interface 60 nications device 1000 shares many similar features with the 
108 and / or the NFC user interface 110 to execute the first communications device 100 ; therefore , the only differences 
level of services when the user interface power 350 is less between the communications device 100 and the commu 
than or equal to the first power threshold . Alternatively , the nications device 1000 are to be discussed in further detail . 
function interface display selector 304 routes information The NFC device 1010 includes the NFC communications 
that is embedded within the user interface information 268 65 module 214 and the NFC controller 210 as discussed above 
to the communications device user interface 108 and / or the along with the NFC user interface controller 1002 . The NFC 
NFC user interface 110 to execute the second level of user interface controller 1002 controls the overall operation 
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and / or configuration of the NFC user interface 110 in a mented on the first common chip or die and at least the 
substantially similar manner as the user interface controller communications control device is implemented on the sec 
202 . ond common chip or die . 

The NFC user interface controller 1002 controls the Examples of a Communications Device with a Communi 
overall operation and / or configuration of the NFC user 5 cations Device User Interface and a NFC User Interface 
interface 110 . The NFC user interface controller 1002 pro - FIG . 6 illustrates a communications device that illustrates 
cesses the user interface information 268 to properly route a first exemplary arrangement of the communications device 
the information , such as one or more commands and / or data , user interface and the NFC user interface according to an 
embedded within the user interface information 268 to the exemplary embodiment of the present invention . As illus 
NFC user interface 110 as the NFC user interface data 156 . 10 trated in FIG . 6 , the communications device user interface 
Specifically , the NFC user interface controller 1002 intelli - 108 and the NFC user interface 110 are both implemented on 
gently routes the information that is embedded within the a single side of a communication device 600 . For example , 
user interface information 268 to the NFC user interface 110 the communications device user interface 108 may be imple 
as the NFC user interface data 156 based upon the battery 15 mented above the NFC user interface 110 . 
power indicator 152 . FIG . 7 illustrates a communications device that illustrates 

The communications control device 1008 includes the a second exemplary arrangement of the communications 
communications device functionality 104 as discussed device user interface and the NFC user interface according 
above along with the communications device controller to an exemplary embodiment of the present invention . As 
1004 and the communications device user interface control - 20 illustrated in FIG . 7 , the communications device user inter 
ler 1006 . The communications device controller 1004 is face 108 is implemented on a first side 710 of a communi 
similar to the NFC controller 210 in that the communica - cations device 700 and the NFC user interface 110 is 
tions device controller 1004 controls the overall operation implemented on a second side of the communication device 
and / or configuration of the communications device 1008 . 700 . For example , the communications device user interface 
The communications device controller 1004 processes the 25 108 may be implemented on a front side of the communi 
communications device data 1054 to properly route the cations device 700 and the NFC user interface 110 may be 
information , such as one or more commands and / or data implemented on a back side of the communications device 
embedded within the communications device data 1054 to 
the communications device user interface controller 1006 as Exemplary Embodiments of NFC User Interfaces 
the communications device user interface information 1068 68 30 FIG . 5A illustrates a first exemplary NFC user interface 

that is implemented within a communications device accord and / or the communications device controller output data ing to an exemplary embodiment of the invention . A NFC 1052 . user interface 502 includes light emitting diodes ( LEDs ) As does the NFC device data 154 , the communications 504 . 1 through 504 . N . However , those skilled in the relevant device data 1054 represents the information for the services * * 35 art ( s ) will recognize that the NFC user interface 502 may supported by the communications device functionality 104 . only include LED 504 . 1 without departing from the spirit 
The communications device controller output data 1052 and scope of the present invention . The NFC user interface 
represents the data formatted for the NFC controller 210 so 502 may represent an exemplary embodiment of the NFC 
that the NFC controller 210 may format the communications user interface 110 . 
device controller output data 1052 into data frames to form 40 The NFC user interface 502 may be characterized as an 
the transmission data 252 . The communications device output device to display information relating to the services 
controller output data 1052 may include data received from provided by the NFC user interface 502 to the operator . 
the communications device data 1054 and / or the communi Specifically , the LEDs 504 . 1 through 504 . N may be config 
cations device user interface information 1068 . ured to illuminate one or more colors by turning on and to 

The communications device user interface controller 45 stop illuminating the one or more colors by turning off . Such 
1006 is similar to the user interface controller 202 in that the functionality consumes minimum harvested power 150 but 
communications device user interface controller 1006 con - still providing minimal interface capability to the operator . 
trols the overall operation and / or configuration of the com - For example , the LEDs 504 . 1 through 504 . N may turn on to 
munications device user interface 108 . The communications illuminate the one or more colors , or turn off to stop 
device user interface controller 1006 processes the commu - 50 illuminating the one or more colors , and do so in any number 
nications device user interface information 1068 to properly of combinations to communicate data to the operator . Each 
route the information , such as one or more commands and / or combination of the LEDs 504 . 1 through 504 . N that lights up 
data , embedded within the communications device user or turns off communicates a different status to the operator . 
interface information 1068 to the communications device The LEDs 504 . 1 through 504 . N may be configured to 
user interface 108 as the communications device user inter - 55 illuminate similar or dissimilar colors , such as red , green , 
face data 158 . Specifically , the communications device user yellow , orange , blue , or any other suitable color that will be 
interface controller 1006 intelligently routes the information apparent to those skilled in the relevant art ( s ) . Each color or 
that is embedded within the communications device user combination of colors may communicate status information 
interface information 1068 to the communications device from the NFC device to the operator . For example , the 
user interface data 158 based upon the battery power indi - 60 communications device 100 and / or the communications 
cator 152 . device 400 may be used by the operator to complete a 
As discussed above , the NFC device 200 is implemented transaction . As the operator executes the transaction , the 

on the first common chip or die that includes at least the NFC NFC user interface 502 communicates to the operator the 
communications module and the NFC operational controller status of the transaction . If the transaction fails , then one or 
216 while the communications device functionality 104 is 65 more of the LEDs 504 . 1 through 504 . N may be configured 
implemented on the second common chip or die . However , to illuminate a red color to indicate to the operator that the 
as illustrated in FIG . 10 , the NFC device 1010 is imple - transaction failed . Otherwise , one or more of the LEDs 
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504 . 1 through 504 . N may be configured to illuminate a stored in the communications device battery 102 is unable to 
green color to indicate to the operator that the transaction reliably operate the communications device user interface 
was successful . 108 . As another example , a second symbol 512 . 2 may 

FIG . 5B illustrates a second exemplary NFC user inter - illuminate to indicate that another NFC device has been 
face that is implemented within the communications device 5 detected . As a further example , a third symbol 512 . N may 
according to an exemplary embodiment of the invention . A illuminate to indicate a transfer of information to another 
NFC user interface 506 includes digital combination LEDs NFC device . However , these examples are not limiting , 
508 . 1 through 508 . N . However , those skilled in the relevant those skilled in the relevant art ( s ) will recognize that pre 
art ( s ) will recognize that the NFC user interface 506 may determined are possible without departing from the spirit 
only include digital combination LED 508 . 1 without depart - 10 and scope of the present invention . 
ing from the spirit and scope of the present invention . The Alternatively , the symbols 512 . 1 through 512 . N may 
NFC user interface 506 may represent an exemplary represent various symbols that are provided to the NFC 
embodiment of the NFC user interface 110 . device for display on the NFC user interface 510 . These 

The NFC user interface 506 may be characterized as an symbols represent dynamic symbols that may be provided to 
output device to display information relating to the services 15 the NFC user interface 510 by the NFC device for display . 
provided by the NFC user interface 502 to the operator . For example , the communications device 100 and / or the 
Specifically , each of the digital combination LEDs 508 . 1 communications device 400 may be used by the operator to 
through 508 . N may include one or more LEDs that may be complete a transaction . As the operator executes the trans 
illuminated in various combinations to form one or more action , the NFC device may provide a first symbol for 
alphanumeric characters . Typically , the one or more alpha - 20 display by the NFC user interface 510 to indicate that the 
numeric characters include numbers 0 to 9 , letters A to Z , NFC device is in the process of transferring information to 
and / or any other suitable character or symbol that will be another NFC capable device . The NFC device may provide 
apparent to those skilled in the relevant art ( s ) without a second symbol for display by the NFC user interface 510 
departing from the spirit and scope of the present invention . to indicate that the transaction has failed or a third symbol 
Typically , the one or more LEDs of each of digital combi - 25 for display by the NFC user interface 510 to indicate that the 
nation LEDs 508 . 1 through 508 . N may turn on to illuminate transaction was successful . 
similar or dissimilar colors , such as red , green , yellow , FIG . 5D illustrates a fourth exemplary NFC user interface 
orange , blue , or any other suitable color that will apparent to that is implemented within the communications device 
those skilled in the relevant art ( s ) or turn off to stop according to an exemplary embodiment of the invention . A 
illuminating the one or more colors , and do so in any number 30 NFC user interface 512 may be characterized as providing 
of combinations to form the one or more alphanumeric more services when compared to the NFC user interface 510 
characters to allow the operator to receive more data , such as status 

For example , the communications device 100 and / or the information to provide an example , from a NFC device , such 
communications device 400 may be used by the operator to as the NFC Device 106 or the NFC Device 404 to provide 
complete a transaction . As the operator executes the trans - 35 some examples , when compared to the NFC user interface 
action , the NFC user interface 506 communicates to the 506 . Typically , the NFC user interface 506 may be charac 
operator the status of the transaction . If the transaction fails terized as consuming more power when compared to the 
then one or more of the digital combination LEDs 508 . 1 NFC user interface 512 . The NFC user interface 506 
through 508 . N may be configured to illuminate an alphanu includes LEDs 514 . 1 through 514 . N that are configured and 
meric word and / or phrase , such as " incomplete ” , “ unsuc - 40 arranged to form a grid of LEDs . The NFC user interface 
cessful ” , or " failed ” to provide some examples , to indicate 506 may represent an exemplary embodiment of the NFC 
to the operator that the transaction failed . Otherwise , one or user interface 110 . 
more of the digital combination LEDs 508 . 1 through 508 . N The NFC user interface 512 may be characterized as an 
may be configured to illuminate another alphanumeric word output device to display information relating to the services 
and / or phrase , such as " complete " , " success " , or " pass ” to 45 provided by the device to the operator . Specifically , each of 
provide some examples the operator that the transaction was the LEDs 514 . 1 through 514 . N may include and / or may be 
successful . illuminated in various combinations to form one or more 

FIG . 5C illustrates a third exemplary NFC user interface alphanumeric characters . Typically , the one or more alpha 
that is implemented within the communications device numeric characters include numbers 0 to 9 , letters A to Z , 
according to an exemplary embodiment of the invention . A 50 and / or any other suitable character or symbol that will be 
NFC user interface 510 includes symbols 512 . 1 through apparent to those skilled in the relevant art ( s ) without 
512 . N . However , those skilled in the relevant art ( s ) will departing from the spirit and scope of the present invention . 
recognize that the NFC user interface 510 may only include Typically , the LEDs 514 . 1 through 514 . N may turn on to 
symbol 512 . 1 without departing from the spirit and scope of illuminate similar or dissimilar colors , such as red , green , 
the present invention . The NFC user interface 510 may 55 yellow , orange , blue , or any other suitable color that will 
represent an exemplary embodiment of the NFC user inter - apparent to those skilled in the relevant art ( s ) or turn off to 
face 110 . stop illuminating the one or more colors , and do so in any 

The NFC user interface 510 may be characterized as an number of combinations to form the one or more alphanu 
output device to display information relating to the services meric characters . 
provided by the NFC user interface 510 to the operator . Each 60 For example , the communications device 100 and / or the 
of the symbols 512 . 1 through 512 . N may include one or communications device 400 may be used by the operator to 
more predetermined symbols that may be illuminated in complete a transaction . As the operator executes the trans 
various combinations to convey information to the operator . action , the NFC user interface 506 communicates to the 
Typically , the one or more predetermined symbols include operator the status of the transaction . If the transaction fails , 
symbols that are related to the services being provided by the 65 the LEDs 514 . 1 through 514 . N may be configured to illu 
NFC user interface 510 . For example , a first symbol 512 . 1 m inate an alphanumeric word and / or phrase , such as “ fail " 
may illuminate to indicate that the actual charge that is as illustrated in FIG . 5D , to indicate to the operator that the 
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transaction failed . Otherwise the digital combination LEDs through E . The operator may also use the communications 
514 . 1 through 514 . N may be configured to illuminate device user interface 108 to provide information , such as one 
another alphanumeric word and / or phrase , such as “ pass ” to or more commands and / or data to provide some examples , 
provide an example , to indicate to the operator that the to the complement of services A through E . 
transaction was successful . 5 FIG . 8C graphically illustrates a second mapping of 

Those skilled in the relevant art ( s ) will recognize that services to user interfaces according to an exemplary 
combinations of the NFC user interface 502 , the NFC user embodiment of the present invention . The user interface 
interface 506 , the NFC user interface 510 , NFC user inter - controller , such as the user interface controller 202 to 
face 512 may be used to form other embodiments of the provide an example , intelligently routes the information 
NFC user interface 110 without departing from the spirit and 10 from the complement of services A through E to the com 
scope of the present invention . For example , different com - munications device user interface 108 and / or the NFC user 
binations of the LEDs 504 . 1 through 504 . N , the combination interface 110 when the battery power indicator 152 indicates 
LEDs 508 . 1 through 508 . N , the symbols 512 . 1 through the actual charge that is stored in the communications device 
512 . N , and / or the LEDs 514 . 1 through 514 . N may be used battery 102 is at a second level . The operator may use the 
to form other embodiments of the NFC user interface 110 . 15 communications device user interface 108 to receive infor 
A Second Exemplary User Interface Controller mation , such as one or more commands and / or data to 

FIG . 8A graphically illustrates services that may be per provide some examples , from the complement of services A 
formed by the communications device according to an through D . The operator may also use the communications 
exemplary embodiment of the present invention . A commu - device user interface 108 to provide information , such as one 
nications device , such as the communications device 100 or 20 or more commands and / or data to provide some examples , 
the communications device 400 to provide some examples , to the complement of services A through D . Similarly , the 
may be configured to offer various services to the operations . operator may use the NFC user interface 110 to receive 
As illustrated in FIG . 8A , the services offered by the information , such as one or more commands and / or data to 
communications device include a complement of services provide some examples , from the service E . The operator 
through E . However , this example for illustrative purposes 25 may also use the NFC user interface 110 to provide infor 
only , those skilled in the relevant art ( s ) will recognize that mation , such as one or more commands and / or data to 
the communications device may be configured to offer more provide some examples , to the service E . 
or less services without departing from the spirit and scope FIG . 8D graphically illustrates a third mapping of services 
of the present invention . to user interfaces according to an exemplary embodiment of 

The complement of services A through E may include , but 30 the present invention . The user interface controller , such as 
are not limited to , dialing a phone number , composing a text the user interface controller 202 to provide an example , 
message , verifying the time of day , verifying the date intelligently routes the information from the complement of 
verifying the power level of the batteries , composing an services A through E to the communications device user 
email , executing searches on the internet , taking a photo interface 108 and / or the NFC user interface 110 when the 
graph , storing data , adjusting settings , verifying the status of 35 battery power indicator 152 indicates the actual charge that 
a transaction , verifying the amount left in an account fol - is stored in the communications device battery 102 is at an 
lowing the completion of a transaction and / or any other ( n - 1 ) " level . The operator may use the communications 
suitable service that will be apparent to those skilled in the device user interface 108 to receive information , such as one 
relevant art ( s ) without departing from the spirit and scope of or more commands and / or data to provide some examples , 
the present invention . 40 from the services A . The operator may also use the com 
One or more of the complement of services A through E munications device user interface 108 to provide informa 

may be represent single capable services that are performed tion , such as one or more commands and / or data to provide 
only by communications device functionality , such as the some examples , to the service A . Similarly , the operator may 
communications device functionality 104 to provide an use the NFC user interface 110 to receive information , such 
example , that is integrated within the communications 45 as one or more commands and / or data to provide some 
device . However , one or more of the complement of services examples , from the complement of services B through E . 
A through E may represent dual capable services that may be The operator may also use the NFC user interface 110 to 
performed by the communications device functionality and provide information , such as one or more commands and / or 
or a NFC device , such as the NFC device 106 or the NFC data to provide some examples , to the complement of 
device 400 to provide some examples , that is integrated 50 services B through E . 
within the communications device . For illustrative purposes FIG . 8E graphically illustrates a fourth mapping of ser 
only , the service A is characterized as being the single vices to user interfaces according to an exemplary embodi 
capable service and the services B through E are character - ment of the present invention . The user interface controller , 
ized as being the dual capable services in the description of such as the user interface controller 202 to provide an 
FIG . 8B through 8E as to be described below . 55 example , intelligently routes the information from the 

FIG . 8B graphically illustrates a first mapping of services complement of services A through E to the communications 
to user interfaces according to an exemplary embodiment of device user interface 108 and / or the NFC user interface 110 
the present invention . A user interface controller , such as the when the battery power indicator 152 indicates the actual 
user interface controller 202 to provide an example , intel - charge that is stored in the communications device battery 
ligently routes the information from the complement of 60 102 is at a n " level . The n " level indicates that the actual 
services A through E to the communications device user charge stored in the communications device battery 102 has 
interface 108 when the battery power indicator 152 indicates become so depleted that they are unable to reliably operate 
the actual charge that is stored in the communications device the communications device user interface 110 . Because the 
battery 102 is at a first level . The operator may use the service A represents a single capable service , the commu 
communications device user interface 108 to receive infor - 65 nications device can longer offer service A when the com 
mation , such as one or more commands and / or data to munications device can no longer reliably operate the com 
provide some examples , from the complement of services munications device user interface 110 . The operator may use 
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the NFC user interface 110 to receive information , such as power threshold is greater than the first power threshold . The 
one or more commands and / or data to provide some operational control flow processes the information that 
examples , from the complement of services B through E . results from the second service to intelligently route this 
The operator may also use the NFC user interface 110 to information to the NFC user interface based upon the actual 
provide information , such as one or more commands and / or 5 charge . Specifically , the operational control flow compares 
data to provide some examples , to the complement of the actual charge to one or more power thresholds as 
services B through E . discussed above to determine how to route the information 
An Exemplary Operational Control Flow of the User Inter - that results from the second service to the NFC user interface 
face Controller from among the multiple user interfaces . The operational 

FIG . 9 is a flowchart of exemplary operational steps of the 10 control flow then routes the information that results from the 
user interface controller according to an exemplary embodi - second service to the NFC user interface when the actual 
ment of the present invention . The invention is not limited charge is greater than the second power threshold indicating 
to this operational description . Rather , it will be apparent to that the actual charge is less than when the actual charge is 
persons skilled in the relevant art ( s ) from the teachings greater than the first power threshold . 
herein that other operational control flows are within the 15 
scope and spirit of the present invention . The following CONCLUSION 
discussion describes the steps in FIG . 9 . 

At step 910 , the operational control flow performs a first It is to be appreciated that the Detailed Description 
service and a second service . The second service relates to section , and not the Abstract section , is intended to be used 
NFC communications between a communications device , 20 to interpret the claims . The Abstract section may set forth 
such as the communications device 100 or the communica one or more , but not all exemplary embodiments , of the 
tions device 400 to provide some examples to other NFC invention , and thus , are not intended to limit the invention 
capable communications devices . The first service may and the appended claims in any way . 
include wireless communication between the communica The invention has been described above with the aid of 
tions devices and other communications devices that may 25 functional building blocks illustrating the implementation of 
not be NFC capable , other computing capabilities , such as specified functions and relationships thereof . The boundar 
Short Message Service ( SMS ) , electronic mail , Internet ies of these functional building blocks have been arbitrarily 
access , gaming , short range wireless communications , cam - defined herein for the convenience of the description . Alter 
era , Multimedia Messaging Service ( MMS ) messaging , nate boundaries may be defined so long as the specified 
digital audio player , radio , and Global Positioning System 30 functions and relationships thereof are appropriately per 
( GPS ) services , and / or any other suitable service that will be formed . 
apparent to those skilled in the relevant art ( s ) without It will be apparent to those skilled in the relevant art ( s ) 
departing from the spirit and scope of the present invention . that various changes in form and detail can be made therein 
At step 920 , the operational control flow compares an without departing from the spirit and scope of the invention . 

actual charge stored in a battery , such as the communications 35 Thus the invention should not be limited by any of the 
device battery 102 , of the communications device to a above - described exemplary embodiments , but should be 
plurality of power thresholds . The operational control flow defined only in accordance with the following claims and 
may provide an indicator of the actual charge that is stored their equivalents . 
in the battery . This indicator may include multiple encoded 
bits that are representative of the actual charge that is stored 40 What is claimed is : 
in the battery at step 920 . Alternatively , The operational 1 . A communications device , comprising : 
control flow may provide the actual charge that is stored in a first communications module configured to perform a 
the battery at step 920 . first service ; 
At step 930 , the operational control flow routes informa a controller configured to route information related to the 

tion that results from the first service and the second service 45 first service to a first user interface when a battery level 
to a communications device user interface , such as the is insufficient to operate a second user interface , 
communications device user interface 108 , when an actual wherein the first user interface is configured to provide 
charge stored in a battery is greater than a first power at least one of a visual notification or an audible 
threshold from among the plurality of power thresholds . The notification relating to the information ; and 
operational control flow processes the information that 50 a second communications module configured to perform 
results from the first service and the second service to a second service that is different from the first service , 
intelligently route this information to the communications wherein the controller is further configured to route the 
device user interface based upon the actual charge . Specifi information to the second user interface when the 
cally , the operational control flow compares the actual battery level is sufficient to operate the second user 
charge to one or more power thresholds as discussed above 55 interface and to stop being configured to route the 
to determine how to route the information that results from information to the second user interface when the 
the first service and the second service to the communica battery level is insufficient to operate the second user 
tions device user interface from among the multiple user interface in its entirety . 
interfaces . The operational control flow then routes the 2 . The communications device of claim 1 , wherein the 
information that results from the first service and the second 60 communications module comprises : 
service to the communications device user interface when a near field communications ( NFC ) module configured to 
the actual charge is greater than the first power threshold . provide NFC with another NFC capable device . 

At step 940 , the operational control flow routes informa 3 . The communications device of claim 1 , wherein the 
tion that results from the second service to a NFC user controller is further configured to harvest power from a 
interface , such as the NFC user interface 110 , when the 65 communication signal to operate the first user interface . 
actual charge is greater than a second power threshold 4 . The communications device of claim 3 , wherein the 
among the plurality of power thresholds where the second controller is further configured to harvest the power from the 
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communication signal when the battery level is insufficient 11 . The method of claim 8 , further comprising : 
to operate the second user interface . transitioning from routing the information based on the 

5 . The communications device of claim 3 , wherein the battery level to routing the information based on the 
controller is further configured to transition from routing the harvested power when the battery level is insufficient to 
information based on the battery level to routing the infor - 5 operate the second user interface . 

12 . The method of claim 8 , further comprising : mation based on the harvested power when the battery level providing an operator , via the second user interface , with is insufficient to operate the second user interface . a full complement of services to be performed by the 
6 . The communications device of claim 1 , wherein the communications device when the battery level is suf 

second user interface is configured to provide an operator ficient to operate the second user interface , and wherein 
with a full complement of services to be performed by the the full complement of services is split between the first 
communications device when the battery level is sufficient user interface and the second user interface when the 
to operate the second user interface , and wherein the full battery level is insufficient to operate the second user 
complement of services is split between the first user inter interface in its entirety . 
face and the second user interface when the battery level is 16 13 . A communications device , comprising : 

a near field communications ( NFC ) user interface ; insufficient to operate the second user interface in its a non - NFC user interface ; and entirety . an NFC device comprising : 7 . The communications device of claim 1 , wherein the a controller configured to route information related to a 
first service relates to near field communications ( NFC ) , and service to the NFC user interface when a battery level 
wherein the second service relates to communications other 20 is insufficient to operate the non - NFC user interface , to 
than NFC . route the information to the non - NFC user interface 

8 . A method for operating a mobile communications when the battery level is sufficient to operate the 
device , comprising : non - NFC user interface , and to stop being configured to 

receiving , via the mobile communications device , infor route the information to the non - NFC user interface 
mation while performing a service ; 25 when the battery level is insufficient operate the non 

NFC user interface in its entirety , wherein the NFC user routing , within the mobile communications device , the 
information related to the service to a first user inter interface is configured to provide at least one of a visual 
face when a battery level is insufficient to operate a notification or an audible notification relating to the 

information . second user interface ; 
providing , via the mobile communications device , at least 30 30 14 . The communications device of claim 13 , wherein the 

NFC user interface is configured to display information one of a visual notification or an audible notification 
relating to the information ; and relating to services provided by the NFC device . 

receiving , via a second communications module , second 15 . The communications device of claim 14 , wherein the 
visual notification indicates a status of the NFC device . information while performing a second service that is 

different from the first service , routing the information 35 35 16 . The communication device of claim 14 , wherein the 
to the second user interface when the battery level is NFC user interface comprises a display configured to oper 

ate based on power harvested from a communication signal . sufficient to operate the second user interface and to 17 . The communication device of claim 16 , wherein the stop routing the information to the second user inter 
face as when the battery level is insufficient to operate NFC device is further configured to harvest the power from 
the second user interface in its entirety . 40 the communication signal when the battery level is insuffi 

cient to operate the non - NFC user interface . 9 . The method of claim 8 , further comprising : 
harvesting power from a communication signal to operate 18 . The communications device of claim 16 , wherein the 

the first user interface . NFC device is further configured to transition from routing 
10 . The method of claim 9 , wherein the harvesting the the information based on the battery level to routing the 

power comprises : harvesting the power from the communi - 45 45 information based on the harvested power when the battery 
level is insufficient to operate the non - NFC user interface . cation signal when the battery level is insufficient to operate 

the second user interface . * * * * * 

25 


