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CROSS-REFERENCE TO RELATED APPLICATIONS
[0001]  This application claims priority to Indian Patent Application No.
228/CHE/2015, titled “A NOVEL PASSIVE STYLUS”, filed January 14, 2015, which is hereby

incorporated by reference in its entirety.

FIELD
[0002] The present disclosure pertains to stylus’ for electronic devices, and in

particular, to passive stylus’ with multi-faceted functionality.

SUMMARY

[0003] A passive stylus consistent with the present disclosure includes a shaft
having a first end and a second end. A first nib is present at the first end and a second nib at
the second end. In various implementations, the first nib and the second nib are unique. A
passive stylus consistent with the present disclosure may be suited to effect
communication with a touch-input device adaptable to receive input from both ends.

[0004] A touch-input device consistent with the present disclosure may contain
code, when executed, to cause the device to initialize a touch application, receive an
indication of touch data, identify a tip pattern from the received touch data, and execute a
set of pre-determined instructions associated with the identified tip pattern. Furthermore,
the touch-input device may be associated with a host-side processing unit communicatively
coupled to memory. The memory includes code to identify a tip pattern from a set of

known tip patterns associated with touch data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]  To facilitate understanding, identical reference numerals have been used,
where possible, to designate identical elements that are common to the drawings. The
drawings are not to scale and the relative dimensions of various elements in the drawings
are depicted schematically and not necessarily to scale. The techniques of the present
disclosure may readily be understood by considering the following detailed description in

conjunction with the accompanying drawings, in which:
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[0006]  FIG.1is an exploded view of a multi-barrel passive stylus consistent with the
present disclosure.

[0007]  FIG. 2 is a dual-nibbed passive stylus which can form a sharp-tip capacitive
image on a touch-input device.

[0008]  FIG. 3 is a dual-nibbed passive stylus which can form a dull-tip capacitive
image on a touch-input device.

[0009]  FIG. 4 is a dual-nibbed passive stylus which can form a flattened-tip
capacitive image on a touch-input device.

[0010]  FIG. 5is an illustration of one end of a passive stylus in contact with a surface
of a touchscreen component of a touch-input device.

[0011]  FIG. 6 s an illustration of another end of the passive stylus shown in FIG. 5
which is contact with a surface of a touchscreen component of a touch-input device.

[0012]  FIG. 7 is a touch processing pipeline consistent with the present disclosure.

[0013] FIG. 8is an exemplary layout of a computer architecture of a touch-input
device operable to process touch-screen inputs consistent with the present disclosure.

[0014]  FIG. 9 is yetanother exemplary layout of a computer architecture which is
operable to process touch-screen inputs with a passive stylus consistent with the present
disclosure.

[0015]  FIG. 10 is an illustration of the distribution of touch data processed by
proprietary and vendor kernels within the touch processing pipeline.

[0016]  FIG. 11is a flowchart of a method of processing touch data consistent with an

embodiment of the present disclosure.

DETAILED DESCRIPTION

[0017] A detailed description of some embodiments is provided below along
with accompanying figures. The detailed description is provided in connection with such
embodiments, but is not limited to any particular example. The scope is limited only by the
claims and numerous alternatives, modifications, and equivalents are encompassed.
Numerous specific details are set forth in the following description in order to provide a
thorough understanding. These details are provided for the purpose of example and the
described techniques may be practiced according to the claims without some or all of these

specific details. For the purpose of clarity, technical material that is known in the technical
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fields related to some embodiments have not been described in detail to avoid
unnecessarily obscuring the description.

[0018] In this disclosure, a passive stylus may be defined as a capacitive stylus or
digitizer pen which may be used to induce touch data on a touch-input device. Touch data
may consist of a blob created when the passive stylus makes contact with a touchscreen
surface of a touch-input device. A passive stylus may be used for various applications, such
as but not limited to, navigation, note taking, drawing, and other precision-based
applications. In the present disclosure, a passive stylus may be used to effect various
commands or instantiate various operation modes of a host device (e.g., touch-input
device).

[0019]  FIG. 1is an exploded view of a multi-barrel passive stylus 100 consistent
with the present disclosure. Multi-barrel passive stylus 100 includes shaft components 101,
104 which may allow a user to disassemble the stylus 100 to perform maintenance,
cleaning, etcetera. In some embodiments, shaft component 101 may have a threaded
portion 103 which allows the shaft component 101 to mate with a complementary thread
portion (not shown) of shaft component 104. It should be understood by one having
ordinary skill in the art that the present disclosure is not limited thereto but may be
adaptable to other coupling mechanisms and techniques known in the art. Additionally,
shaft component 101 includes a barrel opening 102 through which nib components extend
there through when the stylus 100 is in operation.

[0020]  Shaft component 104 includes a shaft 106 where a plurality of rods 110,
111, 112 are disposed there through. Shaft 106 has a first end and a second end. At the first
end, the nibs 120, 121, 122 of rods 110, 111, 112 are exposed whereas at the second end,
yet another nib 109 is disposed. As will be described in more detail below, each rod 110,
111, 112 has a unique nib shape such that various tip patterns and capacitive images may
be created on a touch-input device when the multi-barrel passive stylus 100 is in operation.
For example, rod 110 has a rectangular-shaped nib 120, rod 121 has a round-shaped nib
121, and rod 122 has a pointed-shaped nib 122. In yet other embodiments, some of the
rods have the same nib shape to serve as backup.

[0021] Because multi-barrel passive stylus 100 has three rods 110, 111, 112, with
nibs 120, 121, 122, stylus 100 can effect three unique capacitive images on a touch-input

device. Advantageously, because each nib can create a unique capacitive image, the present
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disclosure provides a manner for a user to initiate various commands. For example, nib 120
may initiate a drawing command, nib 121 may initiate a selecting command, whereas nib
122 may initiate an erasing command. However, the present disclosure is not limited to
three rods or three nibs and may be adapted to include more or less (minimum of two nibs)
and this would be consistent with the spirit of the present disclosure. Furthermore, multi-
barrel passive stylus 100 is not limited to rods with nibs housed within the shaft 106 and
may include a nib coupled to an external region of the stylus 100 (as shown by nib 109).

[0022] To employ a particular nib, multi-barrel passive stylus 100 may include
mechanical push-down sliders 105, 107, 108 coupled to an opposite end of the rods 110,
111, 112. In some implementations, the mechanical push-down sliders 105, 107, 108 may
expose the rods, one at a time, beyond the second end of the shaft 106 to make contact and
form a distinctive capacitive image on a touch-input device.

[0023] A passive stylus 100 may also incorporate a spring component (not shown)
such that the mechanical push-down sliders 105, 107, 108 are spring loaded. A passive
stylus described herein may also have other mechanical components known in the art.

[0024] Mostnotably, a passive stylus described within this disclosure is electronic-
circuitry free which reduces the size requirements of the stylus device and its cost to
manufacture. Accordingly, a passive stylus device disclosed herein is not dependent on
power requirements - battery and charging circuitry and is therefore always available.
Furthermore, a passive stylus device consistent with the present disclosure is not
dependent on electromagnetic frequency bandwidths and hence can support many touch-
input/sensitive devices.

[0025]  FIG. 2 is a dual-nibbed passive stylus 200 which can form a sharp-tip
capacitive image on a touch-input device. Dual-nibbed passive stylus 200 includes a first
end and a second end. The first end includes a first nib 201 and the second end includes a
second nib 202. First and second nibs 201, 202 are unique because they have different
shapes and can create unique tip patterns and capacitive images on a touch-input device
(e.g., touchscreen portion thereof).

[0026] Inthe embodiment shown in the figure, first nib 201 has a greater contact
area than the contact area of nib 202. Accordingly, a user can use both ends of dual-nibbed
passive stylus 200 to effect at least two commands or modes. Specifically, first nib 201 has

arectangular or square shape. However, second nib 202 may have a pointed shape.
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Further, dual-nibbed passive stylus 200 may include a lever 204 to expose or conceal the
second nib 202.

[0027] Because first nib 201 and second nib 202 have unique shapes, nibs 201,

202 will form unique tip patterns and capacitive images. An exemplary illustration of a
capacitive image 203 attributable to second nib 202 is further shown in the figure.

[0028]  FIG. 3 is another dual-nibbed passive stylus 300 which can form a dull-tip
capacitive image on a touch-input device. Dual-nibbed passive stylus 300 includes a first
nib 301 and a second nib 302. In particular, second nib 302 can be used to form a different
capacitive image than that of dual-nibbed passive stylus 200 shown in FIG. 2. In some
implementations, first nib 301 may be used to effect a first computing mode in a touch-
input device whereas second nib 302 may be used to effect a second computing mode.
Notably, second nib 302 has a relative flat shape such thatis creates a different unique tip
pattern than nib 202 shown in FIG. 2.

[0029]  FIG. 4 is yet another dual-nibbed passive stylus 400 which can form a
flattened-tip capacitive image on a touch-input device. Dual-nibbed passive stylus 400
includes a first nib 401, second nib 402, and lever 404. Notably, dual-nibbed passive stylus
400 includes a nib 402 with a shape that is distinguishable from nib 202 (FIG. 2) and nib
301 (FIG. 3) which is illustrated by an exemplary capacitive image 403 formed by nib 402.

[0030]  FIG. 5 is anillustration of one end of a passive stylus 501 in contact with the
surface of the touchscreen 504 of a touch-input device (not shown). Particularly, a nib 502
portion of the passive stylus 501 is in contact with the surface of the touchscreen 504
creating a capacitive image 503 due to the tip pattern induced onto the surface of the
touchscreen 504.

[0031]  FIG. 6is an illustration of another end of the passive stylus of FIG. 5 in
contact with a surface of the touchscreen 604 of a touch-input device (not shown). In
particular, nib 602 of passive stylus 601 is in contact with the surface of the touchscreen
604 creating a capacitive image 603 due to the tip pattern induced onto the surface of the
touchscreen 604. Notably, the pattern of capacitive image 603 is different than that of
capacitive image 503 (FIG. 5). In some implementations, when the nib 602 portion of
passive stylus 601 contacts the touchscreen 604 (e.g.,, by manual user intervention), a
command is generated for a touch-input device to switch to a specific computing mode or

carry out a specific function.
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[0032]  FIG. 7 is a touch processing pipeline 700 consistent with the present
disclosure. In the embodiment shown, touch processing pipeline 700 may receive raw
touch data from an analog frontend circuitry. However, the present disclosure is not
limited thereto. As such, analog frontend circuitry may be coupled to a touch array of a
touch-input device to directly provide raw touch data to a Platform Controller Hub (PCH) of
a touch-input device.

[0033] Raw touch data may be received at baseline estimation block 701 where the
data is further processed as illustrated by baseline relaxation and removal block 702, noise
reduction block 703, segmentation block 704, blob feature calculation block 705, position
calculation block 706, tracking block 707, object classification block 708, jitter removal
block 709, gesture decoding (optional) block 710, and output wrapper block 711. After the
touch data is processed within the touch processing pipeline 700, touch points are reported
to an operating system. In some embodiments, the touch points are reported to the
operating system in the form of a message which includes an identified tip pattern (or
description thereof) and a command to execute a set of pre-determined instructions
associated with the identified tip pattern.

[0034] Mostnotably, the present disclosure improves upon prior art touch
processing pipeline by enhancing the functionality of object classification block 708. In the
present disclosure, objection classification block 708 determines the tip pattern of the
received raw touch data and in some embodiments, the determining includes measuring a
feature set of the tip pattern such as, but not limited to, a maximum pixel value, measuring
a blob area of the tip pattern, and measuring a maximum slope of the blob. Moreover, the
detected tip pattern may be accentuated using temporal signals to further add to the
robustness of the tip-pattern detection technique described herein. It should be
appreciated by one having ordinary skill in the art that the aforementioned feature sets are
more a function of the passive stylus’ nib rather than the manner of which the stylus is held
or maneuvered by a user.

[0035]  FIG. 8 is an exemplary layout of a computer architecture 800 of a touch-input
device operable to process touch-screen inputs consistent with the present disclosure. The
touch-input device may include any device which has electronic circuitry and necessary
software to receive raw touch data and translate said data to specific command request(s).

A touch-input device may be any of a smartphone, computing tablet, notebook computer,
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sub-notebook computer, ultraportable notebook computer, mini-notebook computer,
netbook computer, ultrabook computer, or laptop computer but is not limited to these.

[0036] A touch-input device consistent with the present disclosure may be
associated with a host-side processing unit communicatively coupled to memory. In other
embodiments, the touch-input device may be associated with standalone touch device and
therefore may include a processing unit therein. In some embodiments, the memory
includes code to identify a tip pattern from a set of known tip patterns associated with
touch data. In some implementations, the processing unit includes a central processing unit
whereas in other implementations, the processing unit includes a graphics processing unit.
The memory component of the touch-input device includes code to execute a set of pre-
determined instructions associated with the identified tip pattern. However, the present
disclosure is not limited thereto. Further, a touch-input device consistent with the present
disclosure includes a touch ASIC and/or integrated sensor hub that is operable to receive
an indication of the touch data. Moreover, because the passive devices disclosed herein are
electronic-circuitry free, a hardware sensor (e.g., EMR sheet) is not required on the touch-
input device thereby conserving cost, power, and space.

[0037] Inthe embodiment shown in the figure, computer architecture 800 includes
Intel’s® Integrated Touch technology but the he present disclosure is not limited thereto.
As such, computer architecture 800 includes an Intel® kernel which helps process the
touch data as will be described below.

[0038]  Asshown in the figure, a passive stylus 802 having a round tip 803 can create
a capacitive image 804 on a touch sensor 801 of a touch-input device. Additionally, analog
circuitry may be coupled to a touch array of a touch-input device to directly provide touch
data to Platform Controller Hub (PCH) 807. In the embodiment shown, touch sensor 801
may be coupled to PCH 807 via a serial peripheral interface (SPI). However, the present
disclosure is adaptable such that touch sensor 801 may be coupled to PCH 807 by other
interconnects such as, but not limited to, an embedded display port (eDP).

[0039]  Although the present disclosure has been described herein as using a
capacitive touch array to obtain touch input, the present disclosure is further adaptable to
implement other touch input devices using different technologies such as light emitting

cameras or other image-based touch or gesture capture techniques.
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[0040] Moreover, other controllers such as a manageability engine (ME) or
converged security engine (CSE). Such controllers execute firmware and have direct
control over SPI 808 interface ports and associated direct memory access (DMA) 809
operations. In some embodiments, a dedicated microcontroller manages SPI 808 interface
port and the associated DMA 809 or a dedicated state machine may be provided to control
the SPI 808 interface port and DMA 809 operations (without use of a microcontroller).

[0041] Furthermore, the computer architecture 800 includes code to execute a
touch algorithm 805 by execution units 806. In some embodiments, touch algorithm 805
includes code to initialize a touch application, receive an indication of touch data, identify a
tip pattern from the received data, and execute a set of pre-determined instructions
associated with the identified pattern. Touch algorithm 805 may further include code to
identify a tip pattern by clustering raw touch data into a blob, employing pattern matching,
and mapping the blob to one of a set of known blobs. Further, touch algorithm 805 may
include code to measure a maximum pixel value of the touch data, measure the area of the
blob, and measure a maximum slope of the blob.

[0042] In some implementations, the known tip patterns are characterized in
relation to attributes of a particular feature set. More specifically, each know tip pattern
may have a specific value (or range) for each attribute (e.g., maximum pixel value, blog
area, maximum blob slope). As such, the attributes associated with the received touch data
may be compared to that of known tip patterns thereby employing pattern matching to
map the blob to one of a set of known blobs.

[0043]  Touch algorithm 805 may also include code to send a message which
includes the identified tip pattern to an operating system to execute the set of pre-
determined instructions. In some embodiments, touch algorithm 805 implements blocks
703 - 710 of touch processing pipeline 700 from FIG. 7 by vendor kernels whereas blocks
701 - 702 of touch processing pipeline 700 from FI1G.7 are implemented by Intel® kernels.
After touch algorithm 805 is completed, the processed touch data may be sent to a human
interface device (HID) driver.

[0044]  FIG. 9 is yetanother exemplary layout of a computer architecture 900 which
is operable to process touch-screen inputs with a passive stylus consistent with the present

disclosure. Computer architecture 900 may be a representation of a touch-input device that
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does not implement Intel’s® Integrated Touch technology. Computer architecture 900
includes a touch sensor device 901 (with analog frontend circuitry 902 therein).

[0045] In addition, computer architecture 900 may employ touch firmware (FW)
903 to implement a touch algorithm as described herein. Once the touch data is processed,
commands and data may be sent to System-On-Chip (SoC) 904 and driver block 905. After
the touch data is processed, a message is sent to the operating system to execute a set of
pre-determined instructions associated with a detected tip pattern.

[0046]  FIG. 10 is an illustration of a layout of proprietary and vendor kernels 1001,
1002, 1003 and the processing of touch data within a touch processing pipeline. In some
embodiments, proprietary kernels 1001, 1003 are Intel® kernels (0, N) which may be used
to pre-process and post process touch data. In some implementations, during pre-
processing, the received raw touch data is logged (e.g., size and number of frames) and
during post processing, the output may be translated for additional functionality.

[0047] For example, in the embodiment where an Intel® kernel is employed, the
kernel receives touch output of processed touch data from a vendor kernel 1002. The
processed touch data received from the vendor kernel 1002 may include a summary and
other attributes of the processed raw touch data. In the event that a certain attribute is
associated with the touch data, the vendor kernel 1002 sends a message to the operating
system to take a specific action (e.g., display some prompt on the display, etc.). It should be
understood however that both pre-processing and post processing are optional and that
the present disclosure is not limited thereto.

[0048]  FIG. 11is a flowchart 1100 of a method of processing touch data consistent
with an embodiment of the present disclosure. Flowchart 1100 begins with block 1101 -
initialize a touch application. A touch application may be initiated when a user touches a
touchscreen component of a touch-input device with a passive stylus. After the touch
application is initiated, (raw) touch data is received (block 1102) by a touch-input device.
Next, identify a tip pattern from the received touch data (block 1103). The tip pattern may
be associated with a blob cluster, which may be mapped to a nearest matched pattern.
Further, execute a set of pre-determined instructions associated with an identified tip

pattern (block 1104).
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[0049] The present disclosure provides a description of a novel, multi-faceted
passive stylus. It will be understood by those having ordinary skill in the art that the
present disclosure may be embodied in other specific forms without departing from the
spiritand scope of the disclosure disclosed. In addition, the examples and embodiments
described herein are in all respects illustrative and not restrictive. Those skilled in the art
of the present disclosure will recognize that other embodiments using the concepts

described herein are also possible.
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Claims
1. A passive stylus, comprising:
a shaft having a first end and a second end; and
a first nib at the first end and a second nib at the second end;

wherein the first nib and the second nib are different.

2. The passive stylus of claim 1, wherein at least one of the first nib and the second nib

includes at least one of a round-shaped nib and a rectangular-shaped nib.

3. The passive stylus of claim 1, wherein at least one of the first nib and the second nib
is to form at least one of a sharp-tip capacitive image, dull-tip capacitive image, and

flattened-tip capacitive image on a touch-input device.

4. The passive stylus of claim 1, wherein the passive stylus is electronic-circuitry free.

5. A passive stylus, comprising:
a shaft having a first end and a second end;

wherein the shaft houses a plurality of rods, each having a unique nib at one end.

6. The passive stylus of claim 5, wherein the nib of each rod has a shape to form a
sharp-tip capacitive image, dull-tip capacitive image, or flattened-tip capacitive image on a

touch-input device.

7. The passive stylus of claim 5 further comprising a nib disposed on the second end of
the shaft.
8. The passive stylus of claim 5 further comprising a mechanical push-down slider to

expose one of the rods coupled thereto beyond the second end of the shaft.

9. The passive stylus of claim 5, wherein the plurality of rods include three rods

housed within the shaft.
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10. A system, comprising:
a dual-nibbed passive stylus, comprising:
a first end and a second end;
wherein the first end includes a first nib and the second end includes a
second nib; and
a touch-input device adaptable to receive input from both ends of the dual-nibbed

passive stylus.

11.  The system of claim 10, wherein the touch-input device includes at least one of a
smartphone, computing tablet, notebook computer, sub-notebook computer, ultraportable
notebook computer, mini-notebook computer, netbook computer, ultrabook computer, or

laptop computer.

12.  The system of claim 10, wherein the first nib is round shaped and the second nib is

rectangular shaped.

13. A computer readable medium including code, when executed, to cause a machine to:
initialize a touch application;
receive an indication of touch data;
identify a tip pattern from the received touch data; and
execute a set of pre-determined instructions associated with the identified tip

pattern.

14.  The computer readable medium of claim 13 further comprising code, when
executed, to cause a machine to:
send a message, which includes a description of the identified tip pattern, to an

operating system to execute the set of predetermined instructions.

15.  The computer readable medium of claim 14, wherein the message includes the

set of pre-determined instructions.
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16.  The computer readable medium of claim 13 further comprising code, when
executed, to cause a machine to pre-process the touch data prior to identifying the tip

pattern from the touch data.

17.  The computer readable medium of claim 13 further comprising code, when
executed, to cause a machine to:
post process touch output data before a message is sent to an operating system to
execute the set of pre-determined instructions;
wherein the touch output data includes a description of at least one attribute of the

received touch data.

18. A method, comprising:
initializing a touch application;
receiving an indication of touch data;
identifying a tip pattern from the received touch data; and
executing a set of pre-determined instructions associated with the identified tip

pattern.

19. The method of claim 18, wherein receiving the indication of touch data includes
receiving at least one of a sharp-tip capacitive image, dull-tip capacitive image, or flattened-

tip capacitive image on a touch-input device.

20.  The method of claim 19, wherein receiving at least one of the sharp-tip capacitive

image, dull-tip capacitive image, or flattened-tip capacitive image initiates an eraser mode.

21.  The method of claim 18, wherein identifying the tip pattern includes clustering the
touch data into a blob, employing pattern matching, and mapping the blob to one of a set of

known blobs.

22.  The method of claim 18, wherein identifying the tip pattern includes identifying a
tip pattern from a set of known tip patterns by measuring a maximum pixel value, a blob

area of the tip pattern, and a maximum slope of the blob.



WO 2017/053051 PCT/US2016/050335
14

23.  The method of claim 22, wherein the known tip patterns correlate to attributes of a

feature set.

24.  Atouch-input device, comprising:
a processing unit communicatively coupled to memory;
wherein the memory is to store code that identifies a tip pattern from a set of known

tip patterns associated with touch data.

25.  The touch-input device of claim 24 further comprising a touch ASIC that receives an

indication of the touch data.

26.  The touch-input device of claim 24, wherein the processing unit includes a central

processing unit.

27.  The touch-input device of claim 24, wherein the processing unit includes a graphics

processing unit.

28.  The touch-input device of claim 24, wherein the memory includes code to execute a

set of pre-determined instructions associated with the identified tip pattern.



PCT/US2016/050335

WO 2017/053051

1/8

) Ol4

004



WO 2017/053051 PCT/US2016/050335

218

202

201

FIG. 2




PCT/US2016/050335

WO 2017/053051

3/8

9 Ol

08

" K T
e o
e heters
T g B
2 i
- o7
3 >

£09

“\E%ﬁ% EE
RIRE T
/

R,

NN

109

e
A e
i EWE W
* X w ot
- 3

SR GEE THs




PCT/US2016/050335

WO 2017/053051

4/8

£ Ol4

S0 01 pauodal
siuiod yono |
% 80/ \J/
{leuondo) uopeoyisse|n
Joddeip1ndng Buipaos(] aimsen jEAoUSY o 1elan
L L 0id L 60/ L
A HOBEIOIED UOUBINOIET) UORISO Bumors]
S04 sinjes4 qoig
904 L L0/ L
[BADUISY pUB UONBILNSS DUBILOLY
uonepoueg UORINPaY asioN LOTEXE|SY aulesey auleseq  Bojeuy yono | woid
v0/ t\ £0/ 4\\ 414 k\ 104 :\\
N
004




PCT/US2016/050335

WO 2017/053051

5/8

8 Ol

{0
e =
w@%\\m@;ﬁ.ﬂ i ) RO
208 w
IdS SIPUEH a%,w%u
mmmiit\\\\ YINC G 150 921 108
YIG )
///
Eleq ey oty 2
eRQ QiH ool
S04
Aouwsiy \\ X4 ﬂ Ndo
E\\\MQE % - %
908 HQd mm §-103H ads
JBALCT Yono L B I
JaAU] $8B(0) (i
Jani szpiBigiono]

008



PCT/US2016/050335

WO 2017/053051

6/8

6 914

_ (34v)
o= 3 yonoy ~-Z06
9!
006 — Md Hanof
JBJI0AUOT) 180H 97|
P06 —"
208
JHCIH
IBAU( SSEID QI
isnuQ Jezabigyyono

006



PCT/US2016/050335

WO 2017/053051

7/8

BLLISY Bl

001 -
J

0L Ol4

iBUIsY o]

L0061

w

eed
peReuLod GiH

Bleq
SleIpauLsiY)

BJR( Uono | mey

A

000t



PCT/US2016/050335

WO 2017/053051

8/8

Ol

wianed diy paiIUSD! LMk DBJRIN0SSE
SUCHONSUI palilLisap-aid [0 188 B 81nDex]

BJEp Uono}
peAiana) ay) woy weyed dy e Anusp

BJEP 4ONo} JO UOIRIIPUI UE 8AIB03Y

uolesdde yonol & szyBY|

1v1S

0014



INTERNATIONAL SEARCH REPORT International application No.

PCT/US16/50335

Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 11l Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra ghoot.

l. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchble *
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:I As only some of the required additional search fees were timely paid by the applicant, this international search report coves
only those claims for which fees were paid, specifically claims Nos.:

4. K{ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-12

The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

Remark on Protest

O od

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US16/50335

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO6F 3/0354, 3/044; B43K 3/04, 27/00 (2016.01)
CPC - GO6F 3/03545, 3/044; B43K 3/04, 27/00

According to Intemational Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8) Classification(s): GO6F 3/033, 3/0354, 3/041, 3/044; B43K 3/04, 27/00 (2016.01)
CPC Classification(s). GO6F 3/033, 3/03545, 3/0412, 3/0416, 3/044; B43K 3/04, 27/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

nib, computer, push down slider

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSeer (US, EP, WO, JP, DE, GB, CN, FR, KR, ES, AU, IN, CA, INPADOC Data); Google; Google Scholar; EBSCO
Keywords: dual-nibbed passive stylus, opposite ends, touch-screen, push-down slider, shafts, capacitive image, rectangular nib, round

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2013/0194242 A1 (PINEAPPLE ELECTRONICS, INC.) August 1, 2013; figures 1-3; 1-2, 4,10-12
abstract; paragraphs [0014-0018, 0026])
X US 2011/0304577 A1 (BROWN, P. et al.) December 15, 2011; figures 7-9; paragraphs [0037, 1,3,5-7
0082, 0098-0105]
X US 2007/0280772 A1 (MIKA, J.) December 6, 2007; figures 1a-4; paragraphs [0020-0024} 5, 8-9

|:| Further documents are listed in the continuation of Box C.

D See patent family annex.

Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specitied)

“O" document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document memben; of the same patent family

Date of the actual completion of the international search

05 December 2016 (05.12.2016)

Date of mailing of the international search report

12 JAN 2017

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571.273-8300

Authorized officer
Shane Thomas

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/US16/50335

-***-Continued from Box It -***-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fee must be paid.

Group I: Claims 1-12 are directed towards a passive stylus.
Group II: Claims 13-28 are directed towards a touch-input device and method comprising identifying a pattern.

The inventions listed as Groups I-Il do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

The special technical features of Group | include at least a shaft having a first end and a second end; and a first nib at the first end and a
second nib at the second end; wherein the first nib and the second nib are different, which are not present in Group |l.

The special technical features of Group Il include at least initializing a touch application; receiving an indication of touch data; identifying
a tip pattern from the received touch data; and executing a set of pre-determined instructions associated with the identified tip pattern,
which are not present in Group I.

The common technical feature shared by Groups I-Il is a touch-input device. However, this common feature is previously disclosed by
US 2011/0304577 A1 to BROWN et al. (hereinafter “Brown"). Brown discloses a touch-input device (capacitive touch screen; Abstract
and Fig. 1).

Since the common technical features are previously disclosed by the Brown reference, these common features are not special and so
Groups I-II lack unity.

Form PCT/ISA/210 (extra sheet) (January 2015)
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