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(57) Abstract: A touchscreen device includes a substrate and a proximity sensor. The proximity sensor includes a sensing area disposed
on the substrate. The sensing area is separate from touch-sensing elements of the touchscreen device. The proximity sensor includes
a conductive trace disposed on the substrate and connected to the sensing area. The conductive trace is to communicate a proximity
signal from the sensing area to a proximity sensing circuit.
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PROXIMITY SENSORS ON TOUCHSCREEN

BACKGROUND
100011 Wireless communications devices, computer devices, and the like
frequently include an antenna for transmitling signals to a network. Such an

antenna uses electromagnetic radiation to fransmit data or other signals.

10002} Froximity sensors are often used in such devices to detect the body of
a user and control antenna output to limit the user's exposure (o
electromagnetic radiation, as excessive exposure to electromagnetic radiation

may affect the user's heaith.

BRIEF DESCRIPTION OF THE DRAWINGS
(00033 FIG. 1 is a plan view of an example touchscreen device with an

example proximity sensor.

00041 FIG. 2 is a cross-sectional view of the example touchscreen device as

part of an example compuier device.

00051 FIG. 3 is a plan view of an example computer device with an example

proximity sensor.
00061 FIG. 4 is a cross-sectional view of the example computer device.

10007} FIG5. 5 is a plan view of a portion of an example computer device with

an example proximity sensor having separaie sensing areas.

00083 FIG5. 6 is a plan view of a portion of an example computer device with

an example proximity sensor having connecied sensing areas.
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0009 FIG. 7 is a plan view of a portion of an example housing for a

computer device showing an example proximity sensor.

00101 FIG. 8 is a plan view of a portion of an example housing for a

computer device showing another example proximity sensor.

(0011} FIG. 9 is a block diagram of an example computer device with an

example proximity sensor.

(00121 FIG. 10 is a block diagram of an example touchscreen controlier with

an example proximity sensor.

[0013] Fis. 11 is a block diagram of example proximity sensing areas and

supporting circuit.

(00143 FIG. 12 is a block diagram of example proximity sensing areas and

supporting circuits.

00153 FIG. 13 is a flowchart of an example method for making a

touchscreen device including an integrated proximity sensor.

DETAILED DESCRIPTION

100186} Incorporating a proximity sensor into a computer device may make
the design of other features of the device more difficult or complicated.
Compactness of the device may suffer. Moreover, problems with the
performance and manufacturability of the device may also result from poor

proximity sensor design.

[G0171 A proximity sensor may be disposed on a substrate of a touchscreen
of a computer device, such as wirgless communications device. The proximity
sensor may be used to control an anienna tc meet requirements for human
exposure o electromagnetic radiation, such as Federal Communications
Cormmission Office of Engineering & Technology (FCC OET) Bulletin 65 and
similar. Locating the proximity sensor on the touchscreen subsirate may aliow
the device {0 have an overall physical size that is thinner or smaller, or may

make space for other components of the device. In addition, localing the
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proximity sensor on the substrate may readily allow for metal to be used for the
housing of the device in the vicinity of the antenna and may offer compatibility

with various antenna designs, such as slot antennas and windowless antennas.

[0018]  An example touchscreen device 12 is shown in FIG. 1. The
touchscreen device 12 includes a substrate 14 and may include touch-sensing
elements 18 {partially shown) disposed on the substraie 14, The substrate 14
may include a layer or layers of glass, transparent dielectric material, polymer,
adhesive, or similar. The touch-sensing elements 16 may include an array, grid,
or other pattern of capacitive electrodes, such as indium tin oxide (ITO)
electrodes, deposited on a layer of the substrate 14. The touch-sensing
elements 18 may be used {0 detect a finger or other touch element, such as a
stylus, by measuring a change in an electromagnstic field generated by the

elecirodas.

00121 The touchscreen device 12 includes a proximity sensor 40. The
proximity sensor 40 includes a sensing area 42 disposed on the substrate 14.

The sensing area 42 is separate from the touch-sensing elements 16.

[G020]  The proximity sensor 40 may further include a conductive trace 44
disposed on the substrate 14 and connected to the sensing area 42 {o
communicaie a proximity signal from the sensing area 42. The conductive trace
44 may have an end 30 to connect the sensing area 42 1o a proximity sensing

circuit, which may be iocated on or off the {ouchscreen device 12.

(00217  The sensing area 42 and conductive trace 44 may be deposited on
the substrate 14 using a similar or identical process as for depositing the touch-
sensing elements 16. Depositing the sensing area 42 and conductive trace 44
on the substrate may be performed contemporaneously with depositing the
touch-sensing elements 16 and any supporting conductive traces. Such process
may include physical vapor deposition, elecitron beam evaporation, sputter
deposition, or similar. The sensing area 42 and conductive trace 44 may be
regions of deposited material that are separate and additional io the touch-

sensing elements 186 and any supporting conductive traces.



WO 2018/236381 PCT/US2017/038769

[0022]  As shown in FIG. 2, the touchscreen device may include a layered
substrate assembly 58 that includes an upper glass layer 60, a lower glass layer
862, and an adhesive layer 64 between the upper and lower glass layers 60, 62.
A first array of electrodes 86, such as X-axis electrodes, may be deposited on
the upper glass layer 60. A second array of electrodes 88, such as Y-axis
electrodes, may be deposited on the lower glass layer 62. The adhesive layer
64 may be a transparent adhesive that bonds the upper and lower glass layers
60, 62 and electrically insulates the arrays of electrodes 86, 68 from each other.
The touchscreen device may be disposed above a display device 70 to form a
computer device or portion of a computer device. The display device may
include a light-emitting diode (LED) display, liguid crystal display (LCD), or
similar, such that light representing display information passes through the

touchscreen device.

[0023]  Atop surface 72 of the upper glass laver 80 may be covered by a
protective film, coating, cover glass, a lens, or similar 1o receive touches from

the user.

100241  The sensing area 42 and the conductive trace 44 of the proximity
sensor 40 are integrated info the layered substrate assembly 58. The sensing
area 42 and conductive trace 44 may be disposed on the upper glass layer 60,
as shown. The sensing area 42 and conductive frace 44 may be disposed on
the lower glass layer 62. The process of depositing the sensing area 42 and the
conductive trace 44 on the substrate may be similar or identical to a process of

deposifing the electrodes 66, 68.

[0025] The layered structure shown in FIG. 2 is one illustrative example of
locating a proximity sensor on a touchscreen substrate, and various other
examples are contemplaied. For example, the sensing area 42 may be
disposed on the top surface 72 of the upper glass layer 80 or on a surface of the
lower glass layer 62. The proximity sensor may be integrated with various

touchscreen substrate assemblies.
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[0028]  An example computer device 10 is shown in FIG. 3. The computer
device 10 may be a device such as a notebook computer, a tablet computer, a
netboolk, a smariphone, a portion of such a device, or similar. For example, the
computer device 10 may be an entire tablet computer. In another example, the
computer device 10 may be the screen portion of a nolebook computer, with the
keyboard portion being omitied from view for clarity. The computer device 10
may be capable of wireless communications and may be referred to as a

wireless communications device.

[G0277  The computer device 10 may include a touchscreen device 12, such

as that shown in FIG. 1.

(00281  The touch-sensing elements 16 of the touchscreen device 12 may be
supporied by an array of conductive traces 18, which may be disposed on the
substrate 14 of the touchscreen device 12 at the periphery of the {ouch-sensing
elements 18. The array of conductive traces 18 may border, partially surround,
or fully surround a display area 20 of the iouchscreen 12. The array of
conductive traces 18 may be used to convey power and signal between the

touch-sensing slements 16 and a component 22 of the device 10.

1002981  The conductive trace 44 may connact the sensing area 42 of the
proximity sensor 40 1o a component 22 {0 communicate a proximity signal from
the sensing area 42 to a proximity sensing circuit, which may be included in the

component 22 or may be connected to the component 22.

(00307  The component 22 may include a touchscreen controdler that
manages power and signal for the touch-sensing elements 16 to detect touches
on the touchscreen 12. The component 22 may include a proximity sensing
circuit to measure or detect a proximity signal from a proximity sensor, as
discussed below. The component 22 may include a processor. The component
22 may include a bus or cther array of conductors, such as a flexible printed
circuit (FPC), that communicates signals and power with a circuit at ancther part

of the device. In this lalter example, the computer device 10 may be a notebook
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computer screen portion and the component 22 may be an FFPC that connects

o a circuit in the keyboard portion of the notebook computer.

100311 The computer device 10 may include a housing 24 that contains and
secures the touchscreen 12. The housing 24 may include several pieces, which

may be made of plastic, metal, similar materials, or a combination of such.

(00327  Anantenna 26 may be contained in the housing 24. The antenna 26
may be for transmission or for both transmission and reception of radio or other
electromagnetic signals. The antenna 26 may be a wireless wide area network
(WWAN) antenna, a wireless local area network (WLAN) antenna, or similar.
The antenna 26 may be a slot antenna, a windowless antenna, or a combination
of such. An auxiliary antenna 28 may be contained in the housing 24 at a
location different from the location of the antenna 26. Any quantity of antennas
may be provided for any types of wireless network. For example, multiple
antennas may be used in a spatially mulliplexed configuration, such as a 4x4

muitiple-input and muitiple-output (MIMO) system.

[G033]  The proximity sensor 40 may be located adjacent the anienna 26.
Adjacency may be taken to mean sufficiently close to detect the body of the
user within range of the antenna 268 for the consideration of radiation exposure
requirements. Adjacency may not necessarily mean touching or immediately

adiacent.

[0034] The proximity sensor 40 includes a sensing area 42 disposed on the
substrate 14 and separate from the touch-sensing elements 16. Hence, relying
on the touch-sensing elemenis 16 to sense proximity of the user's body to

control antenna transmission power may be avoided.

[0035] The sensing area 42 may be located outside the display area 20 of
the touchscreen 12. The conductive trace 44 may be located outside the display
area 20. The sensing area 42 and conductive trace 44 may be positioned such
that the array of conductive traces 18 that supports the touch-sensing elements

16 of the {ouchscreen 12 is located between the display area 20 and the
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sensing area 42 and conductive trace 44. That is, the sensing area 42 and

conductive trace 44 may be located at the outer periphery of the substrate 14.

100381  The conductive trace 44 may be routed around the array of
conductive traces 18 af the periphery of the subsirate 14 for the entire length of
the conductive trace 44. In other exampies, the conductive trace 44 may be

integrated into the array of conductive traces 18.

(00377  The sensing area 42 may be shaped and sized based on the
properties of the materials used and any radiation exposure requiremenis being
considered. An example shape is a rectangle. Shapes with curved edges may
also be suilable. Example sizes include 15 mm by 10 mm, 10mm by 10 mm, 5
mm by 5 mm, and similar. The conductive trace 44 may be made as narrow as
possible to convey power and signal between the sensing area 42 and the
component 22, while reducing or minimizing false triggering caused by the
users body in proximity o the trace 44. The sensing area 42 may have a
smallest across dimension of at least five times a width of the conductive trace
44, The thickness of the sensing area 42 and its conductive frace 44, as
deposited on the substrate 14, may be the same as that of the touch-sensing
elements 16 and supporting conductive fraces 18. The sizing and positioning of
the sensing area 42 and conductive trace 44 may be selected to reduce or
minimize negative effects on basic radiofrequency passive gain performance of

the antenna 28.

[0038] The sensing area 42, conductive trace 44, touch-sensing elements
18, and array of conductive traces 18 may be deposited on the substrate 14

using a similar or identical process at the same time.

00391 FIG. 4 shows an example of the region around the antenna 26 in

Cross section.

100401  Alayered substrate assembly 58 and display device 70 may be
contained by the housing 24. The top surface 72 of the upper glass layer 60 of

the layered substrate assembly 58 and any covering material may form part of
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the housing 24 or may be exposed to user touches via an opening in the

housing 24.

100411  The antenna 28 may be attached to or otherwise contained by an
inside of the housing 24. The region of the housing 24 around the antenna 26
may be made of metal For exampie, this region of the housing 24 may be a
metal cover, which may be completely made of metal. The antenna 26 may be

electrically insulated from the metal region.

[0042]  The sensing area 42 may be adjacent the antenna 26, as depicted, in
the sense that the sensing area 42 may be offset from the antenna 26 by at
least the thickness of the upper glass layer 60, while being laterally positioned
as close 1o the anifenna 26 as practical {0 meet the radiation exposure safely

requirements being implemented.

0043} FIG. 5 shows another example computer device 78. The description
for the other devices and circuits described herein may also be referenced, with

like reference numerals indicating like components.

[0044]  The computer device 78 inciudes a proximity sensor 80 that may
include a first sensing area 42 and a second sensing area 82 that is separaie
from the first sensing area 42. The sensing areas 42, 82 may be disposed on a
substrate 14 of a touchscreen device 12 as separate from the touch-sensing

glements 16 of the touchscreen device 12.

(00451  The first sensing area 42 may be connected to a first conductive trace
44 and the second sensing area 82 may be connected 1o a second conductive

trace 84. Each conductive trace 44, 84 may connect ifs respective sensing area
42, 82 to the component 22 {(FIG. 3) to communicate a proximity signal from the

respective sensing area 42, 82 {0 a proximity sensing circuit.

[0048]  The sensing areas 42, 82 and conductive traces 44, 84 may be
located cutside the display area 20 of the touchscreen 12 at the outer periphery
of the substrate 14.
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[G047]  The sensing areas 42, 82 may be disposed on the substrate at
positions that surround the antenna 26. For example, the first sensing area 42
may be located adjaceni one end of the antenna 26 and the second sensing
area 82 may be located adjacent an opposite end of the antenna 26. The two
sensing areas 42, 82 may be positioned o guard opposing ends of the antenna
26.

[0048]  The conductive traces 44, 84 may be routed along different divergent
paths, as depicied, around the array of conductive traces 18. in other examples,
the conductive traces 44, 84 may be routed on paraliel paths. In another
example, each of the conductive fraces 44, 84 may be infegrated into the array

of conductive traces 18 that supports the touch-sensing slements 16.

00491 FIG. 8 shows another example computer device 90. The description
for the other devices and circuits described herein may also be referenced, with

like reference numerals indicating like components.

(00501  The computer device 80 may include an antenna 92 attached o the

housing 24 and an antenna slot 94 in the housing 24 for receiving an insert.

[G0511  The computer device 890 includes a proximity sensor 100 that may
include a first sensing area 102 and a second sensing area 104 that is separate
from the first sensing area 102. The sensing areas 102, 104 may be disposed
on a substrate 14 of a touchscreen device 12 as separate from the touch-

sensing elements 16 of the touchscreen device 12.

00521  To communicaie a proximity signal to a proximity sensing circuit, the
first sensing area 102 may be connected 1o a first conductive trace 106 that
connects o the component 22 (FIG. 3) and the second sensing area 104 may
be connected to a second conductive trace 108 that connects to the first
sensing area 102. The second conductive trace 108 may be routed around the
antenna 92 and slot 84, so that the sensing areas 102, 104 may be located on

opposite sides of the antenna 92 and slot 94.
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[G053]  The sensing areas 102, 104 may be disposed on the substrate at
positions that surround the antenna 92 and slot 84, For example, the first
sensing area 102 may be iccated adjacent one end of the slot 94 and the
second sensing area 104 may be located adjacent an opposite end of the slot

G4 negr the ocutside and of the antenna 92.

[0054]  The first sensing area 102 may be rectangular in shape and the
second sensing area 104 may have a curved edge to accommeodate the curved
shape of the housing 24. The second sensing area 104 may be sized o avoid
overlapping the siot 94,

(00551 FIG. 7 shows a portion of an example housing for a computer device,
such as a portion of a back cover 120 of a noteboolc or tablet computer, as

viewed from the inside or from the opposite direction as FIG. 6. The description
for the other devices and circuits described herein may also be referenced, with

like reference numerals indicating like components.

[00588]  The cover 120 may include a main cavity 122 for containing
components of the computer device, such as a touchscreen, camera, integrated
circuits, and similar. The cover 120 may include an antenna cavity 124 for
containing a printed circuit board (PCB) of an antenna, such as a slot antenna.

Further, the cover 120 may contain a slot insert 128 for the siot antenna.

(00571  The cover 120 may include metal, such as aluminum, magnesium,
steel, alloys of such, or similar, in the region around the antenna cavily 124 and

slot insert 126. The cover 120 may be entirely made of metal.

(00581 A proximity sensor 100 is integrated into a touchscreen substrate
assembly of the computer device, as discussed eisewhere herein, that may be
used with the cover 120. The proximity sensor 100 may include a first sensing
area 102 and a second sensing area 104 mutually connected by a conductive
trace 108, as well as another conductive trace 106 that connects the first
sensing area 102 {0 a proximity sensing circuit, such as the component 22 (FIG.

3). The sensing areas 102, 104 may be positioned to surround the antenna
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cavity 124 and siot insert 126. For clarity, the proximity sensor 100 is shown in

hidden line in the figure, due to the touchscrean being omitted from view.

00591 FIG. 8 shows a portion of an example housing for a computer device,
such as a portion of a back cover 120 of a notebook or tablet computer, as
viewad from the inside. The description for the other devices and circuits
described herein may also be referenced, with like reference numerals

indicating like components.

[0060] A proximity sensor 140 is integrated into a fouchscreen subsiraie
assembly of the computer device, as discussed alsewhere herein, that may be
used with the cover 120. The proximily sensor 140 may include a first sensing
area 142 and a second sensing area 144. The proximity sensor 140 may further
include first conductive trace 146 that connects the first sensing area 142 0 3
proximity sensing circuit, such as the component 22 (FIG. 3). The proximity
sensor 140 may include a second conductive trace 150 that connects the
second sensing area 144 {o the proximity sensing circuit. An additional
conductive trace 148 may be provided to mutually connect the first sensing area
142 and the second sensing area 144. The sensing areas 142, 144 may be

positionad to surround the antenna cavity 124 and slot insert 126,

(00811  The firsi sensing area 142 may be L-shaped to fit around the end 152
of the slot insert 126 and siill provide sufficient area for proximity detection. The
second sensing area 144 may be rectangular. Other shapes for the sensing
areas 142, 144 may also be used. The sensing areas 142, 144 may each be
shaped to avoid overiapping the siot insert 126. Total avoidance of overlap may

not be necessary.

00623 FIG. 9 shows a block diagram of an example computer device 160.
The description for the other devices and circuits described herein may also be

referenced, with like reference numerals indicating like components.

[0083] The computer device 160 includes a sensing area 162 connected {0 a

proximity sensing circuit 164 by a conductive trace. The sensing area 162 and
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conductive trace may be integrated with a touchscreen substrale assembly, as

discussed eisewhere herein.

100641  The computer device 160 may further include a touchscreen device
that includes touch-sensing elements 186 connected to a touchscreen controller
168 to implement a touchscreen. The touch-sensing elements 166, touchscreen
controller 168, and related conductors may form a channel for touch-sensing

data.

[0065]  The computer device 160 may further include a wireless
communications interface 170 and an antenna 172, such as a WWAN or WLAN

chipset and antenna.

100681  The computer device 160 may further include a processer 174 and
memory 176. The processor may include a CPU, a microcontrolier, a
microprocessor, a processing core, a field-programmabile gate array (FPGA), or
similar. The processor 174 may execute instructions stored in memory 178, The
memory may include any electronic, magnetic, optical, or other non-transitory
machine-readable storage medium that stores executable instructions. The
memory 178 may include, for example, static random access memory {(RAM),

dynamic RAM, flash memory, or similar.

1006871  The proximity sensing circuit 164 may provide a capacitive charge o
the sensing area 162. The presence of a users body near the sensing area 162
may disturb the slectromagnetic field established by the capacitive charge, and
such disturbance may be detected by the proximity sensing circuit 164 as a
proximity signal. The path of the proximity signal may be considered a proximity-
sensing channel that is separaie from the fouch-sensing channel. The proximity
sensing circuit 164 may be to compare the proximity signal to a threshold and
provide such determination o the processor 174 1o control transmission power
of the antenna 172. In other exampies, the comparison of the proximity signal to
a threshold may be performed by instructions at the processor 174, Multiple
thresholds may be used for respective multiple antenna power cutput levels.

The threshold may be set by instructions at the processor 174,
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00683 FIG. 10 shows a block diagram of an example touchscreen device
180. The description for the other devices and circuiis described hersin may
also be referenced, with like reference numerals indicating like components. For
exampie, the touchscreen device 180 may be used with the computer device

160 or with any of the other computer devices discussed hargin.

(00697  The touchscreen device 180 includes a sensing area 162 connected
to a fouchscreen coniroller 168 by a conductive trace. The sensing area 162
and conductive frace may be integrated with a touchscreen substrate assembily,

as discussed elsewhere herein.

100701 The touchscreen device 190 may further include touch-sensing
elements 166 connecied o the fouchscreen controlier 168 through a touch-
sensing channel. The touchscreen controller 168 may be connected (o a

Processor.

(00717  The touchscreen controller 188 may be to control a touchscreen
implemented by the touch-sensing elements 1686. Further, the touchscreen
controller 168 may be fo provide a capacitive charge to the sensing area 162 to
detect a proximity signal from the sensing area 182. Hence, the touchscreen
controller 168 may support both touch sensing and proximity detection, with

proximity detection on a channel separate from the touch-sensing channel.

100721 FIG. 11 shows example proximity sensing areas connected {0 an
example proximity sensing circuit. The description for the other devices and
circuits described herein may also be referenced, with like reference numerais

indicating like components.

[0073] Multiple sensing areas 162 may be connected to a proximity sensing
circuit 184 {o establish multiple proximity-sensing channels. The proximity-
sensing channels may be separate from a touch-sensing channel. The proximity
sensing circuit 164 may control and detect proximity sensing signals on each

channel independently.
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(00743 FIG. 12 shows example proximity sensing areas connected fo
gxample proximity sensing circuits. The description for the other devices and
circuits described herein may also be referenced, with like reference numerals

indicating like components.

(0075} Multiple sensing areas 182 and muiliple proximity sensing circuits 164
are provided. Each sensing area 162 may be connected {0 a respective
proximity sensing circuit 164. All of the proximity sensing circuits 164 may be
connected to the same processor 174, Each proximity sensing circuit 164 may
independently controf and detect proximity sensing signals from the connected

sensing area 162.

100761 FIG. 13 shows an example method of making a touchscreen device
with an integrated proximity sensor. The method may be used to manufacture
any of the devices discussed herein. The method starts at block 200. At block
202, a substrate is provided and prepared 10 carry touch-sensing electrodes and
a separate proximity sensor. Al block 204, the touch-sensing electrodes are
deposited on the substrate using a process such as physical vapor deposition or
similar, as described elsewhere herein. Al block 208, a sensing area and a
conductive trace of the proximity sensor are deposited on the substrate, with the
sensing area and conductive trace being connected. Blocks 204 and 206 may
be performed atl the same time and may be performed using the same
depositing process. The sensing area is deposited at a separate location from
the touch-sensing electrodes, such as a location that is to be adjacent an
antenna when the touchscreen device is installed in a computer device. The
deposited conductive trace is {o communicale a proximity signal from the
sensing area to a proximity sensing circuit. Hence, the end of the conductive
trace not connected to the sensing area may be positioned at a location that
may be readily connected to a component that includes the proximity sensing
circuit or that is {0 be connecled {0 the proximity sensing circuit. At block 208,
the substrate is assembled with another substraie info a subsirate assembly.
This may include adhering or bonding the substrates together, adhering or

bonding additional substrates, applying a coating, and similar. The method ends
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at block 210 and the touchscreen device may then be assembled into a

computer device.

100771 As discussed above, a proximity sensor, including a sensing area and
conductive trace, may be integrated into a fouchscreen subsirate assembly
while remaining separate from the touch-sensing functionality of the
touchscresn device. Multiple of such sensing regions may surround a wireless
transmission antenna at positions that have reduced or minimal effect on basic
passive gain performance of the antenna. The proximity sensor may allow the
device to mest electromagnetic field safety requirements defined, for example,
in FCC Knowiledge Database (KBD) publication numbers 616217 and 447488,
Metal may be used in the housing or cover in the region of the antenna and
proximity sensor, and the need for a metal foil proximity sensor adhered to a
plastic housing or cover may be reduced or eliminated. The same or similar
process of depositing touch-sensing elecirodes may be used {0 deposit the
proximity sensor on the giass or other substrate, which may reduce or eliminate
manufacturing inconsistencies that may lead {o devices being rejected at
inspection or returned by the user. Proximity and fouch sensing signals may be
kept on separate channels, which may be served by the same circuit, to reduce
complexity in integrating a proximity sensor inio a touchscreen substrate

assembly.

10078} It should be recognized that features and aspects of the various
exampies provided above can be combined into further examples that alsc fali

within the scope of the present disclosure.
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CLAIMS

1. A touchscreen device comprising:
a substrate; and

a proximity sensor including a sensing area disposed on the substrate,
the sensing area separate from touch-sensing elements of the touchscreen

device;

the proximity sensor including a conductive trace disposed on the
substrate and connected to the sensing area, the conductive trace to
communicate a proximity signal from the sensing area (o a proximily sensing

circuit.
2. The device of claim 1, wherein the substrate comprises a glass layer.

3. The device of claim 1, further comprising an array of conductive traces of the
fouch-sensing slements, the array of conductive fraces disposed on the
substrate, the array of conductive traces located between a display area of the

touchscreen device and the conductive trace of the proximity sensor.

4. The device of claim 1, wherein the conductive trace is located outside a

display area of the fouchscreen device.

5. The device of claim 1, wherein the sensing area has a smallest across

dimension of at least five times a width of the conductive frace.

8. The device of claim 1, wherein the sensing area is a first sensing area and
the proximity sensor further includes a second sensing area disposed on the
substrate, the second sensing area separate from the first sensing area and the

iouch-sensing elements.

7. The device of claim 6, wherein the conductive trace is a first conductive trace
and the proximity sensor further includes a second conduciive trace disposed

on the substrate and connected to the second sensing area.
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8. The device of claim 7, wherein the second conductive trace is connecied to
the first sensing area.

9. The device of claim 7, wherein the second conductive trace is o
communicate a proximity signal from the sensing area to a proximity sensing

circuit.
10. A computer device comprising:

a touchscreen including a layered substrate assembly including touch-
sensing elements; and

a proximity sensor including a sensing area and a conductive trace to
communicate a proximity signal from the sensing area o a proximity sensing
circuit, the sensing area separate from the touch-sensing elements, the sensing
area and the conductive trace integrated into the layered substrate assembly of

the touchscreen.
11. The device of claim 10, further comprising:
an antenna, the proximity sensor located adjacent the antenna; and

a circuit to control transmission power of the antenna based on the

proximity signal.

12. The device of claim 11, wherein the proximity signal is communicated {o the

circuit via a channel separate from a touch-sensing channel of the touchscreen.

13. The device of claim 12, whereain the proximity signal is communicated {o the

circuit via mulitiple channels including the channel.

14. The device of claim 11, further comprising a housing, the housing including
a metal region at the antenna.

15. A method of making a touchscreen, the method comprising:

depositing fouch-sensing slectrodes onto a substrate;
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depositing onto the substrate a proximity sensor including a sensing area
and a conductive frace connected {o the sensing area, the sensing area being
separate from the touch-sensing electrodes, the conductive frace {0
communicate a proximity signal from the sensing area 1o a proximity sensing
circuit; and

assembling the substrate into a substirate assembly.
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