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can determine proximity of an object to a device. The device can include a

controller to determine, based on information received from an external ac -
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OBJECT

‘//- 330
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FiG. 3

cessory. The controller is to determine, based on the characteristics, whether
to modify a threshold value used by the proximity sensor to determine
whether the device is proximate to the object and, upon the proximity sensor
determining the device is proximate to the object, adjust a transmitted power
output of the antenna based on the characteristics associated with the extern-
al accessory.
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ADJUSTING TRANSMITTED POWER QUTPUT OF AN ANTENNA OF A DEVICE
BACKGROUND

86611 Wireless capable consumer devices may communicate with other wirsless
capable devices by exchanging radio freguency {(RF) communication signals via an
antenna, which may be located internally or externally to the device. Transmitled
power cutput of an antenna may direclly impact wireless performance, with higher
transmitted power output limiis allowing the wireless device to achieve greater
throughput and/or broader wireless coverage (e.g., enhanced coverage areas).
Government agencies reguiate the RF radiation cutput of various wireless devices {o
limit the general public’s exposure o RF radiation. Specifically, government
agencies specify maximum Specific Absorption Rates (SAR) for various RF devices
based on different factors. SAR is defined as the rale of RF energy absorption per

unit mass at a point in an absorbing body.
BRIEF DESCRIPTION OF THE DRAWINGS

186621 FiGs. 1A-B Hllustrate a wireless capable device adapted (o connected o a

radio communication system, according {0 an example;

186631 FiGs. 2A-C illustrate the wireless capable device of FIG. 1 fitted or coupled to

an external accessory, according to an example; and

18604 FIG. 3 is a flow diagram in accordance with an exampie of the present

disclosure.
DETAILED DESCRIPTION

[8663] RF radiation exposure may be related to both transmitted power culput of an
antenna and separation distance (e.g., the distance separating an extremily of the
human body and the RF radiation source), as well as other factors {e.g., shielding,
antenna design, efc.). Specifically, the amount of RF radiation absorbed by a human
body may increase when the transmilled power oulput increases, as well as when
the separation distance decreases. As an example, a strategy for satisfying SAR
compliance criteria may be to reduce the transmitted power output of the antenna fo

offset a reduction in separation distance {(e.g., reducing the transmitted power output

o1-
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as the extremily of the human body approaches RF radiation source). Other
strategies to offsel a reduction in separation distance include, but are not limited {g,
switching to ancther antenna of the wireless device (e.g., away from the extremity},

changing the data rate/modulation, and injecting idie times in the upload stream.

18606} Various accessories may be used {o expand the use of wireless capable
devices and/or protect the devices. As an example, the emergence and popularity of
mobile computing has made devices, such as ablef computers and all-in-one
devices, a staple in today’s marketplace. Tablet computers and all-in-one devices
generally employ a touchscreen on a display surface of the device thal may be used
for both viewing and input. As the computing power of such computing devices
continue {0 increase, users may desire {0 expand the use of such devices, for
example, from solely employing the touchscreen on the display surface for both
viewing and input. As an example, various peripherails may be used {o expand the
use of the portable computing devices. An example of such peripherals include, but
iz not limited to, a keyboard. Accessories are available Tor poriable computing
devices thatl include peripherals such as a physical kKeyboard for entering characters.
Such accessories may be fitted or coupled to a portable computing device, such as a

tablet computer, in various form factors.

186671 When coupling a wireless capable device to an accessory, the accessory may
provide additional clearance between the device and the human body and may
impact the RF radiation absorbed by the human body. As a result, the strategy for
satisfying SAR comipliance criteria when the accessory is coupled to the device may

differ from the siralegy used when the device is not fitted to such accessories.

8808} Examples disclosed herein provide the ability o modify the stralegy used to
satisfy SAR compliance criteria based on the accessory that is fitted to the device.
Modifying the strategy for satisfying SAR compliance criteria according to the
accessory fitted o the device may allow for improved control of the fransmitted
power ouipul of an antenna of the device, allowing the wireless device {0 achieve

greater throughput and/or broader wireless coverags.

1886691 In one example, a method of operation in a computing device includes

determining, based on information received from an external accessory coupled o
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the computing device, characterislics associated with the external accessory. The
method includes determining, based on the characleristics, whether {0 modify a first
threshold value used {o determine whether the device is proximate {0 an object and,
upon delermining the device is proximaie {o the objecl, adjusling a fransmitied power
output of an antenna of the computing device based on the characteristics

associated with the external accessory.

18818} In ancther example, a computing device can include an antenna and a
proximity sensor coupled o the antenna {o determine whether the device is
proximate {o an object. The computing device can include a conirolier to determine,
based on information received from an external accessory coupled o the device, a
thickness associated with the external accessory. The controller is to determine,
based on the thickness, whether {o modify a first threshold value used by the
proximity sensor {o determine whether the device is proximate {0 an object and,
upon the proximity sensor determining the device is proximate {o the object, adjust a
transmitied power output of the antenna based on the thickness associated with the

external accessory.

(8611} In vet another example, a device can include a non-transitory computer-
readable storage medium and a plurality of programming instructions siored in the
storage medium to cause the device, in response {o execution of the programming
instructions by a processing resource, o perform a plurality of operalions. The
operations cause the device to determing, based on information received from an
exiernal accessory coupled {0 the device, characteristics associated with the
external accessory. The operalions cause the device {o delermine, based on the
characteristics, whether to modify a first threshold value used {o determine whether
the device is proximate to an object and, upon determining the device is proximate {o
the object, adjust a transmiited power cutput of an antenna of the device based on

the characteristics associated with the external accessory.

188121 With reference to the figures, FIG. 1A is a block diagram Hllustrating a wireless
capable device or a porable computing device 100 including a network interface 114
adapted {o connect the device 100 to a radio communication system 1186, according

to an example. The radio communication system 116 may be a structurs disposed
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remote from the wireless device 100, and they may exchange communications with
each other via wireless signals 118, In some embaodiments, the radio
communication system 116 may be a wirgless router, a peripheral computing device
adapied to provide & wireless signal, a cell phone station, and the like. The nefwork
interface 114 may include an antenna module 102, to allow for transmission and
receipt of wireless signals, and a proximity sensor 104 coupled to the antenna
module 102, The antenna module 102 may be a structure of a low profile antenna
such as a patch antenna. The antenna moduie 102 may be constructed on a
dislectric substrate, and communicatively coupled to the wireless device 100, The
wireless device 100 may include one or more antenna modules 102 for wirelessly
communicaling with different radio communication systems 116, such as a Wi-Fi

router and/or a cell phone station.

186131 The wireless capable device 100 may be, for example, a laptop computer,
deskiop computer, tablet computer, mobile device, server, or cellular phone, a
wearable computing device, among others. The wireless device 100 also includes a
processor 106 and a storage device 110, The components of the wireless device
100 may be connected and communicate through a system bus {e.g., PCI, IBA, PCl-
Express, HyperTransport®, NuBus, efc.). The processor 106 can be a single core
processor, a multi-core processor, a computing cluster, or any number of other
configurations. The processor 106 may be implemented as Complex Instruction Set
Computer (CISC) or Reduced Instruction Set Computer (RISC) processors, x86
instruction set compatible processors, mulii-core, or any other microprocessor or
central processing unit (CPU). In some embodiments, the main processor 106

includes dual-care processor(s), dual-core mobile processor(s), or the like.

8614} The wireless capable device 100 may include a memory device 108. The
memory device 108 can include random access memory (e.g., SRAM, DRAM, zero
capacitor RAM, SONGS, eDRAM, EDO RAM, DDR RAM, RRAM, PRAM, etc.}, read
only memaory (e.g., Mask ROM, PROM, EFROM, EEFROM, etc.}, flash memory, or

any other suitable memory systems.

88151 The storage device 110 may be a non-transitory computer-readable storage

medium. The storage device 110 may have instructions stored thereon that, when
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execuled by a processing resource, such as the processor 106, cause the wireless
capable device 100 o perform operations. In some embodiments, the opsrations
may be executed by a controller {not shown). As an example, the controller may be
a microcontrolier configured fo delermine, via the proximity sensor 104, whether a
SAR exceeds a threshold for the proximity of the portable computing device 100

relative 10 an object (e.g., extremities of a human body}, as will be further described.

88161 The proximity sensor 104 may be associated near the antenna module 102 or
integrated with circuilry of the antenna module 102, in order o determine proximity of
an object near the antenna module 102 of the wireless capable device 100, which
may be a source of RF radiation for the wireless device 100, As an exampls, the
wireless device 100 is determined to be in the proximity of an object if the proximity
sensor 104 determines that a part of the object is within some predefined distance of

the antenna module 102 of the device 100.

186171 As an example, the proximity sensor 104 may be a capacilive sensor, which
capacitively provides an indication of proximity when the wireless capable device
100 is within the predsefined distance of the pari of the object. The proximity sensor
104 may delect changes in capacitance that may be associated with the proximity of
the obiect. In other examples, other {ypes of proximity sensors may be used for
detecting the proximity of the wireless device 100 to an object, such as infrared

and/or magnelic sensors, but use of the capacitive sensor will be further described.

18618 As an example, the proximity sensor 104 may be one conductive element ol g
capacitor. The other conductive element of the capaciior may be the object exterior
to the wireless capable device 100, such as the hands of & user or sarth ground.
The proximily sensor 104 may ulilize capacitive charge and discharge cycles to
detect changes in capacitance that may be associated with the proximity of the other
conductive element. Since the area of the proximity sensor 104 and the other
conductive element may remain constant, and the dielectric of the material between
the conductive elements (e.9., air) may also remain conslamnt, a change in
capacitance may be a result of a change in the distance belween the proximity
sensor 104 and the other conductive glement. Since capacitance is inversely

proportional o the distance between the conductive elements, capacitance may

(¥4
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increase as the distance belween the proximily sensor 104 and other conductive

element decreases.

18619} By charging the proximity sensor 104 o a fixed potential, then transferring
that charge to a charge detector comprising another known capaciior {(.g., a
reference capacitor), the capacitance of the capacitor including the proximity sensor
104 may be readily ascertainable. As a result, the proximity sensor 104 may provide
a capacitance based on the environment external to the wireless capable device
100. Detecting a capacitance that exceeds a limit set for the wireless device 100
may indicate proximity of the antenna module 102 of the device 100 to an object. As
an example, reaching a threshold value of charge and discharge cycles may be
indicative of the antenna module 102 of the portable device 100 being a certain
distance {e.g., 1 cm) from the objecl. Upon reaching the threshold value, the
fransmitted power culput of the antenna moduie 102, if it is above a cerlain level {o
emit RF radiation, may be adjusted to offset the reduction in separation distance
between the objecl and the wireless device 100. As an example, if the separation
distance is 0 mm (i.e., the object is in direct contact with the wireless device 100},
the transmitted power cuiput of the antenna module 102 may be adjusted

appropriately.

186261 FIG. 18 illustrates a side profile of the computing device 100, such as a tablet
computer, according to an example. The tablel computer 100 may inciude a display
surface 130 {e.9., a louchscreen thal may be used for both viewing and inpul) and a
back surface 140 opposiie the display surface 130. In betwsen the display surface
130 and the back surface 140, the tablet computer 100 may include sidewalls arcund
a perimeter of the {ablet 100. As an example, the tablet 100 may include four
sidewalls {e.g., a lefi sidewall, a right sidewall, a top sidewall 150, and a bottom
sidewall). Although a user may be able {o view the tablet 100 in a portrait or
landscape orientation, the top sidewall 150 may refer (o the same sidewall of the
tablet 100. As an example, the network interface 114, including at least the antenna
module 102 and the proximity sensor 104, may be disposed within the tablet 100
near o the lop sidewall 150, as illustrated. The placement of the network interface

114 within the tablet 100 may be chosen o allow for the greatest throughput.
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(8821} As described above, the proximity sensor 104 may be used {o delermine the
proximity of an object, such as an extremity of the human body, to the antenna
module 102 of the tablet 100, which may be a scurce of RF radiation for the tablet
100, As an example, when the object is within a predefined distance of the antenna
module 102, the controller may instruct the network interface 114 to control the
fransmit power of the antenna module 102 {o reduce the overall SAR. As an
aexample, the antenna module 102 may be electrically coupled {0 a transmitter
configured to communicaie radio frequencies with the radio communicalion system
116, Upon detecting the object within the predefined distance of the antenna module

102, the controller may reduce the signal strength of the fransmilfer.

186221 In various implementations, the predefined distance, which may correspond to
a threshold value of charge and discharge cycles of the capacitor including proximity
sensor 104, may be an upper limit determined by, for example, a government
agency. As an example, the capacitance values produced by the capacitor including
proximity sensor 104 while triggering the threshold may be indicative of the wirgless

capable device 100 being a certain distance {e.g., T cm} from the object.

(8623} As an example, multiple predefined distances may be measured in
combination or independently when determining whether to adjust the transmit
power of the antenna module 102, Referring to FIG. 1B, the predefined distances
may include a distance 120a from the display surface 130, a distance 120b from the
top sidewall 150, and/or a distance 120¢ from the back surface 140. As described
above, each predefined distance may be indicaled by a threshold value of charge
and discharge cycles of the capacitor including proximity sensor 104. Distances
120a-¢ may be the same or have different values. Although FIG. 1B illustrates the
proximity sensor 104 determining whether an object is within a predefined distance
of the antenna module 102 according to three different orientations (s.g., from the
display surface 130, top sidewall 150, and back surface 140), more or less

orientations may be used for determining the proximity of the object.

180241 As an example, the operations described above may be executed by logic at
least partially comprising hardware logic. Hardware logic at least partially includes

hardware, and may also include softwars, or firmware. Hardware logic may include
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elecironic hardware including interconnected elecironic components to perform
analog or logic operations on the wireless capable device 100, Electronic hardware
may include individual chips/circuits and distributed information processing systems,
The operations may include reducing the communication of the antenna module 102
when a user is detected to be nearby. For exampie, the antenna module 102 may
be electrically coupled to a fransmitter configured to communicate radio frequencies
with the radic communication system 116. If a user is nearby, the wireless capable

device 100 may reduce the signal strength of the transmiiter.

[8825] FIG. 2A is a block diagram fllustrating the computing device 100 of FIG. 1
fitted or coupled o an external accessory 200, according to an example. As
described above, various accessories may be used to expand the use of computing
device 100 and/or protect the device 100. As an example, lablet computers may be
fitted to accessories including peripherals such as a physical keyboard for entering
characters. The accessory 200 may include a connector 204 for electricaily coupling
the peripherals with the computing device 100. As an example, the peripherals may
be electrically coupled with the computing device 100 when the conneclor 204 is
connectad with a connecior port 202 of the computing device 100, As an exampls,
in order t¢ authenticate the accessory 200 for it to be used with the computing device
100, both the accessory 200 and the computing device 100 may be equipped with
microcontrollers that enable communication between the accessory 200 and the
computing device 100. The authentication may be performed in a secure manner,

using, for example, cryptographic technigues.

8826} Referring to FIG. 24, the accessory 200 may include an authentication device
208 that may be used to autheniicate the accessory 200 {o be used with the
computing device 100. The computing device 100 may include an authentication
manager 206 o authenticate the accessory 200 upon receiving information from the
authentication device 208 of the accessory 200. The computing device 100 may
receive the information from the authentication device 208 when the conneclor 204
of the accessory 200 is connected with the connector port 202 of the computing
device 100, or via other O prolocols including, bul not limiled to, 12C, USH, and

resistor pull-ups.
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(8827} In addition to transmitling information that may be used for authenticating the
accessory 200 {o be used with the computing device, the authentication device 208
of the accessory 200 may alsc transmit information relating o characteristics
associated with the accessory 200 {e.q., thickness of the accessory and what the
accessory 200 is made from). The computing device 100 may use this information
to modify the strategy used o satisfy the SAR compliance criteria while the

accessory 200 is coupled o the computing device 100, as will be further described.

8028} FIG. 2B illusirates a side profile of the computing device 100 of FIG, 18 fitted
or coupled within an external accessory 200b, according to an example. As
described above, the accessory 200b (similar {o accessory 200} may include
peripherals, such as a physical keyboard (not illustrated), for expanding the use of
the computing device 100. In addition, the accessory 200b may function as a
protective cover, protecting portions of the computing device. As an example, the
accessory 200b may protect at least the back surface 140 and sidewalls of the
computing device 100, including al least the lop sidewall 150, as iHlustrated. From
the back surface 140 to the exiernal surface 240 of the accessory 200b, the
accessory may have a thickness 220¢. From the top sidewall 150 1o the external
surface 240 of the accessory 200b, the accessory may have a thickness 220b, which
may be similar to or different from thickness 220c¢. At least thicknesses 220b, 220c
may provide additional clearance between the device 100 and an object (e.g.,
extremity of the human body) and may impact the RF radiation absorbed by the
ohject. As a resull, the strategy for salisfving SAR compliance criteria when the
accessory 200b is coupled o the computing device 100 may differ from the strategy
used when the device 100 is not fitted to the accessory 200b, as will be further

described.

166291 As described above, bassd on information received from the external
accessory 200b when coupling fo the computing device 100 (e.g., via authentication
device 208), the computing device 100 may determine characteristics associated
with the accessory 200b. Based on the characteristics of the accessory 200b, the
computing device may delermine whether to modify & threshold value {e.g., a first
threshold value} used to determine whether the computing device 100, while it is

fitted to the accessory 200b, is proximate {0 an object. Referring o FIG. 28, the
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compuling device 100 may determine to modify distances 120a-c, based on the
characteristics of the accessory 200D, As an example, the computing device may
maodify the threshold value of charge and discharge cycles of the capacitor including
proximity sensor 104 when modifying one or more of distances 120a-c. Upon
determining the computing device 100, while it is coupled io the accessory 200, is
proximate to an object {e.g., within one or more of distances 120a-¢}, the computing
device 100 may adjust a transmitted power output of the antenna module 102 based

on the characleristics associated with the external accessory.

8638} As an example, a characteristic associated with the accessory 200b that may
be used by the computing device 100 while modifying the strategy used {o satisfy the
SAR compliance criteria includes a thickness of the accessory 200b {(2.g.,
thicknesses 220b, 220¢). As an example, during authentication, the authentication
manager 206 of the computing device 100 may search through a database for
characteristics associated with the accessory 200, such as thickness. As an
example, during authentication, the authentication device 208 of the accessory 208
may transmit information to the computing device 100, including characteristics such

as thickness.

18831} Referring to FIG. 2B, during authentication, the computing device 100 may
receive information that accessory 200b has thicknesses 220b, 220¢. As illustrated,
thicknesses 220b, 220c are within predefined distances 120b, 120c¢, which are
distances set when the computing device 100 is not coupled o an accessory {e.g.,
see FIG. 1B). As a resull, accessory 200b may provide additional clearance
between the device 100 and an exiremity of the human body, and may impact the
RF radiation absorbed by the human body. As an example, rather than adjusting the
transmitied power output of the antenna module 102 based on a distance belween
the object and a surface of the device 100, the transmitied power ouiput may be
adjusied based on a dislance between the object and the exterior surface 240 of the
accessory 200b. Modifying the transmitted power output of the antenna module 102
according to the accessory fitted {o the device 100 may allow for improved control of
the transmitied power oulput of an antenna of the device, allowing the wireless

device {o achieve greater throughput and/or broader wireless coverage.

- 10 -
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8832} Referring to FIG. 2B, although thicknesses 220b, 220c¢ are within predefined
distances 120b, 120c, the predefined distances may be changed by the computing
device 100 due to, for exampie, the capacitance detected by the capaciior including
proximity sensor 104 when accessory 2000 is coupled o the computing device 100.
As an exampie, the type of materials used {o make the accessory 2000 (e.g., plastic)
may be detecied as additional capacitance. As a resull, the capacitor including the
proximity sensor 104 may not accurately detect the proximity of an object (o the
device 100. As an example, the computing device 100 may receive information
concerning the type of materials used {0 make the accessory 200b (e.g., plastic).
Based on this information and the thickness of accessory 200b {e.g., thicknesses
2200, 220c¢), the computing device 100 may delermine the additional capacitance
that may be detected by the capaciior including proximity sensor 104, and adjust
predefined distances 120b, 120c accordingly. As an example, if the accessory 200b
is made of plastic and has thicknesses 220b, 220c that are below a second threshoid
value {e.q., predefined distances 120b, 120c¢, respeclively), the computing device
100 may determine to increase one or more of predefined distances 120b, 120c by
increasing the threshold value of charge and discharge cydles of the capacifor
including proximity sensor 104 that corresponds o the increased predefined

distance.

180331 FIG. 20 illustrated a side profile of the computing device 100 of FIG. 1B filted
or coupled within an exiernal accessory 200c¢, according to an example. From the
back surface 140 to the external surface 240 of the accessory 200b, the accessory
may have a thickness 220¢. From the top sidewall 150 {o the external surface 240 of
the accessory 200b, the accessory may have a thickness 2200, which may be
similar to or different from thickness 220c¢. As illustrated in FIG. 2C, thicknesses
220b, 220b is greater than predefined distances 120b, 120c¢, which are distances sel
when the compuling device 100 is not coupled {o an accessory (e.9., see FIG. 1B).
With the materiais of the accessory 200c having thicknesses 220b, 220c greater
than predefined distances 120b, 120c, respectively, accessory 200¢ may provide
sufficient clearance to overcome any RF radialion exposure from the computing
device 100, at least from the back surface 140 or top sidewall 150 of the device 100,
As an example, if thicknesses 220b, 220c¢ is above a second threshold value (e.g.,

predefined distances 120b, 120c¢, respectively), the computing device 100 may

11 -
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determine not to modily predefined distances 120b, 120c. As the material of
accessory 200c¢ is thick enough to shield any extremity of the human body from RF
radiation exposure, the computing device 100 may maintain or increase the
transmilted power outpul of the antenna module 102, irrespective of the proximity of

the exitremities to the computing device 100,

18834] Referring to FIG.3, a flow diagram is Hllustrated in accordance with various
examples. The flow diagram illustrates processes for adjusting a transmitted power
output of an antenna of a devics (e.q., wireless capable device 100) in a particular
grder. The order of the processes is not meant to limif the disclosure. Rather, itis
expressly intended that one or more of the processes may occur in other arders or

simultanecusly. The disclosure is not {0 be limited to any particular example.

186351 A method 300 may begin and progress to 310, where the device may
determine, based on information received from an external accessory coupled io the
device, characteristics associated with the external accessory. Progressing fo 320,
the device may determine, based on the characieristics, whether to modify a first

threshold value used {0 determine whether the device is proximatle to an object.

8036} As an example, the device may receive information concerning the thickness
of the external accessory. If the thickness of the external accessory is above a
second threshold value, the device may determine not to modify the first threshold
value used {0 determine whether the device is proximate to the object. As an
example, the device may maintain or increase the transmiited power outpul of the
antenna if the thickness of the extemal accessory is above the second threshold
value. However, if the thickness of the external accessory is below the sscond
threshold value, the device may delermine to increase the first threshold value used

to determine whether the device is proximate {o the object.

8837} Upon delermining to maodify the first threshold value, the device may monitor a
measurement from a proximity sensor coupled o the antenna of the device, and may
determine whether the device is proximate {o the object based upon whether the

measurament is gbove the modified first threshold valus.
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8038} Progressing fo 330, upon delermining the device is proximate to the object,
the device may adjust a fransmitied power output of the antenna of the computing
device based on the characteristics associated with the external accessory. As an
example, the device may adjust the transmilted power cutput based on a distance

between the object and an exterior surface of the exiernal accessory.

18039} I is appreciated thal examples described may inciude various componenis
and features. His also appreciated that numercus specific details are setforth to
provide a thorough understanding of the examples. However, it is appreciated that
the examples may be practiced without limitations to these specific details. In other
instances, well known methods and structures may not be described in detail to
avoid unnecessarily obscuring the description of the examples. Also, the examples

may be used in combination with each other.

18640} Reference in the specification to "an example” or similar language means that
a particular feature, structure, or characteristic describad in connection with the
example is included in at least one example, but not necessarily in other examples.
The various instances of the phrase “in one example” or similar phrases in various

places in the specification are not necessarily all referring o the same example.

(6641} It is appreciated that the previous description of the disclosed examples is
provided to enable any person skilled in the art o make or use the present
disclosure. Various modifications to these examples will be readily apparent to those
skilled in the art, and the generic principles defined herein may be applied lo other
examples without departing from the spirit or scope of the disclosure. Thus, the
present disclosure is not intended to be limiled o the examples shown hersin butis
to be accorded the widest scope consisient with the principles and novel feaiures

disclosed herein.

-13 -
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CLAIMS

WHAT IS CLAIMED 18;

1. A method of operation in a computing device, comprising:

determining, based on information received from an external accessory
coupled to the computing device, characteristics associated with the external
ACCassory;

determining, based on the characteristics, whether to modify a first threshold
value used fo determine whether the device is proximate o an ohject; and

upon determining the device is proximate 1o the object, adjusting a transmitted
power ouiput of an antenna of the computing device based on the characieristics

associated with the external accessory.

2. The method of claim 1, comprising:
upon determining to modify the first threshold value:
monitoring a measurement from a proximity sensor coupled to the
anienna of the computing device; and
determining whether the computing device is proximate to the object
based upon whether the measurement is above the modified first threshold

value,

3. The method of claim 1, wherein the characteristics associated with the

external accessory comprise a thickness of the external accessory.

4, The method of claim 3, wherein if the thickness of the external accessory is
above a second threshold value, determining not to modify the first threshold vaiue

used to determine whether the device is proximate to the object.
5. The method of claim 4, comprising maintaining or increasing the transmitted

power ouiput of the antenna if the thickness of the external accessory is above the

second threshold value.

214 .
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6. The method of claim 4, wherein if the thickness of the external accessory is
below the second threshold value, determining to increase the first threshold value

used to determine whether the device is proximate o the object.

7. The method of claim 1, wherein adjusting the transmitied power ouiput of the
antenna comprises reducing the transmitied power culput based on a distance

between the object and an exterior surface of the external accessory.

8. A computing device, comprising:
an antenna;
a proximity sensor coupled o the anlenna 1o determine whether the device is
proximate to an object; and
a controiler o
determine, based on information received from an external accessory
coupled o the device, a thickness associated with the external accessory;
determine, based on the thickness, whether to modify a first threshold
value used by the proximily sensor to determine whether the device is
proximate (o an object; and
upon the proximity sensor determining the device is proximate (o the
abject, adjust a fransmitted power ouiput of the anlenna based on the

thickness associated with the external accessory.

8. The computing device of claim 8, wherein if the thickness of the exiernal
accessory is above a second threshold value, the controller is to determing not to
modify the first threshold vaiue used to determine whether the device is proximate {0

the object.

10.  The computing device of claim 8, wherein the coniroller is to maintain or
increase the iransmitied power oulput of the antenna If the thickness of the external

accessory is above the second threshold value.

1. The computing device of claim 9, wherein if the thickness of the external

accessory is below the second threshold vaiue, the controller is {o delermine to

[
W



WO 2015/152887 PCT/US2014/032413

increase the first threshold value used to delermine whether the device is proximaile

to the object.

12.  Adevice, comprising a non-transitory computer-readabile storage medium and
a plurality of programming instructions stored in the storage medium, in response (o
execution of the programming instructions by a processing resource, to cause the
device to:

determine, based on information received from an external accessory coupled
to the device, characteristics associated with the exiermnal accessory;

determine, based on the characteristics, whether {o modify a first threshold
value used io delermine whether the device is proximale to an object; and

upon determining the device is proximate 1o the obiject, adjust a transmitted
power cuiput of an antenna of the device based on the characteristics associated

with the external accessory.

13. The device of claim 12, whersin the characleristics associated with the

external accessory comprise a thickness of the external accessory.

14, The device of claim 13, wherein if the thickness of the exiernal accessory is
above a second threshold value, comprising instructions for determining not to
modify the first threshold value used o determine whether the device is proximale to

the ohisct.

15. The device of claim 14, wherein if the thickness of the external accessory is
below the second threshold value, comprising insiructions for determining to
increase the first threshold value used to determine whether the device is proximate

o the object.

16 -
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/fB‘iO

DETERMINE, BASED ON INFORMATION
RECEIVED FROM AN EXTERNAL ACCESSORY
COUPLED TO A COMPUTING DEVICE,
CHARACTERISTICS ASSOCIATED WITH THE
EXTERNAL ACCESSORY

320
¥ .’/

DETERMINE, BASED ON THE
CHARACTERISTICS, WHETHER TO MODIFY A
THRESHOLD VALUE USED TO DETERMINE
WHETHER THE DEVICE IS PROXIMATE TO AN
OBJECT

/f 330
UPON DETERMINING THE DEVICE IS
PROXIMATE TO THE OBJECT, ADJUST A
TRANSMITTED POWER QUTPUT OF AN
ANTENNA OF THE COMPUTING DEVICE
BASED ON THE CHARACTERISTICS
ASSOCIATED WiTH THE EXTERNAL
ACCESSORY

300
ﬁ‘/!/
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