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keypad of a cellular phone, or into a display of a personal electronic device in the manner disclosed in reference to
Figures 45 and 46 hereinbelow. Remaining components of the fingerprint sensor 10 (such as power supply, driver
module, controller, etc.) are then located within the computer or the cellular phone.

In alternative embodiments the fingerprint sensor 10 may be implemented as a portable, autonomous
identification andfor authentication apparatus that includes the components and software to perform the matching
procedure and to output the result of the matching procedure. For example, the fingerprint sensor 10 may be
implemented within a smart or chip card, or a communications module designed in accordance with a specification
defined by the Personal Computer Memory Card International Assaciation (PCMCIA). The cemmunications module is,
thus, ofien referred to as a PCMCIA card.

In certain embodiments, the fingerprint sensor 10 has a flat, generally rectangular shape, with a thickness of
approximately 1-2 mm, a contact surface 32 which receives the fingertip 40 of the user, and an effactive area of
approximately 6 cn’. In other embodiments, the fingerprint sensor 10 may have a circular-, oval-, square-like-, or any
other shape of sufficient size to contact a sufficiently large portion of the fingertip 40 of the user. Persons skilled in
the art can select an appropriate configuration and shape for the fingerprint sensor 10 compatible with the present
invention.

In the following description and figures, the fingerprint sensor 10 has a generally horizontal orientation.

"o "o wn "o

Terms such as “top,” “bottom,” “above,” “below,” “underneath,” or the like, are used with reference to the generally
horizontal orientation of the fingerprint sensor 10 to describe the relative orientation of the various components of the
fingerprint sensor 10. Persons skilled in the art appreciate that the fingerprint sensor 10 may have other orientations
and that the relational terms then apply correspondingly.

The first material 22 of the substrate 20 of the fingerprint sensor 10 is substantially transparent to light
with wavelengths within a first range of wavelengths. As used herein, the term “light” corresponds to
electromagnetic radiation which may or may not be within the visible spectrum. In addition, as used herein, a material
is substantially transparent te light with a given wavelength if the transmittance of the material to the light is greater
than or equal to 40%. In certain embodiments, the first range of wavelengths substantially transmitted by the first
material 22 preferably range from approximately 400 nm to approximately 600 nm, more preferable from
approximately 400 nm to approximately 550 nm, and most preferably from approximately 400 nm to approximately
500 nm. In certain embodiments, the first range of wavelengths corresponds to green light, while in other
embadiments the first range corresponds to non-red light. In still other embodiments, the first range of wavelengths
corresponds to wavelengths which are not substantially transmitted by the fingertip. The first range of wavelengths
includes at least a portion of the emission spectra of the light source 50, described helow. In certain embodiments,
the first material 22 can also substantially transmit light with wavelengths outside the first range of wavelengths. In
addition, the index of refraction of the first material 22 in certain embodiments approximates the index of refraction of
the fingertip 40. Examples of first materials 22 compatible with the present invention include, but are not limited to,

glass, plastic, or any transparent substrate, such as quartz.
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As illustrated in Figure 23, certain embodiments of the fingerprint sensor 10 comprise a color filter layer 30
comprising a second material 34. In certain embodiments, the color filter layer 30 comprises multiple layers of
materials with different optical or mechanical properties. In the embodiment illustrated in Figure 23, the color filter
layer 30 comprises a second material 34 and a hardceat layer 35 which provides protection to the underlying portions
of the color filter layer 30. In this embodiment, the contact surface 32 is the top surface of the hardcoat layer 35.
When receiving the fingertip 40 of a user, the eontact surface 32 is in contact with the ridges of the fingertip 40. In
addition, the index of refraction of the hardcoat layer 35 in certain embodiments approximates the index of refraction
of the fingertip 40. An exemplary hardcoat layer 35 comprises a 3 m-thick film of EXP98024, which is available from
Brewer Science, Inc. of Rolla, Missouri, and can be applied using standard screen printing processes. Such a hardcoat
layer 35 provides resistance to scratching and to chemicals, including various solvents. Persons skilled in the art can
select an appropriate material and method of fabrication for the hardcoat layer 35 compatible with the prasent
invention.

In the embodiment schematically illustrated in Figure 23, the color filter layer 30 overlies a top coat layer 36
which covers the optical detectors 60. This top coat layer 36 provides protection for the optical detectars 60, as well
as planarization for subsequent layers. Potential materials for the top coat layer 36 include, but are not limited to,
epoxy and acrylic. One exemplary embodiment of the top coat layer 36 comprises a “Philips top-coat” obtainable from
Philips Electronics North America, New York, NY and which comprises a 1.5 m epoxy, followed by a 4 m acrylic.

In certain embodiments, the fingerprint sensor 10 also comprises an opaque material 37 which covers a
portion of the contact surface 32. The portion of the contact surface 32 not covered by the opaque material thereby
defines an active area 38. Figure 24 schematically illustrates such an embodiment with an opaque material 37
defining an oval-shaped active area 38. During operation of the fingerprint sensor 10, the fingertip 40 is placed onto
the active area 38 so that the active area 38 is completely covered by the fingerf[ip 40. As described more fully
below, in this way, only a portion of the ambient light is able to propagate to the optical detectors 60 below through
the fingertip 40. As seen in Figure 25, which schematically illustrates the transmittance spectrum of a human finger,
the portion of ambient light substantially transmitted through the fingertip 40 has wavelengths larger than
approximately 600 nm, with a peak at approximately 700 nm.

In certain embodiments, the second material 34 is substantially transparent to light with a range of
wavelengths which approximates the first range of wavelengths substantially transmitted by the first material 22.
Alternatively, in other embodiments, the second material 34 is substantially transparent to light with a range of
wavelengths which is a subset of the first range of wavelengths. For example, in certain embodiments, the second
material 34 is substantially transparent to light within only a subrange of the first range of wavelengths, while in still
ather embodiments, the second material 34 is substantially transparent to light within a range of wavelengths which
only overlaps a portion of the first range of wavelengths. In certain embodiments, the color filter 30 is substantially

transparent to green light, while in other embodiments, the color filter 30 is substantially transparent to non-red light.
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In still other embodiments, the color filter 30 is substantially transparent to light which is not substantially
transmitted by the fingertip 40.

The secend material 34 is also substantially opaque to light within a second range of wavelengths. As used
herein, a material is substantially opaque to light with a given wavelength if the transmitiance of the material to the
light is less than 20%. In certain embodiments, the second range of wavelengths not substantially transmitted by the
second material 34 preferably range from approximately 600 nm to approximately 800 nm, more preferable from
approximately 600 nm to approximately 750 nm, and most preferably from approximately 600 nm to approximately
700 nm. In certain embadiments, the second range of wavelengths is characterized as red light, while in other
embodiments, the second range of wavelengths is characterized as non-green light. In still other embodiments, the
second range of wavelengths is characterized as the portion of ambient light that is substantially transmitted by the
fingertip 40. As illustrated in Figure 25, the portion of ambient light that is substantially transmitted through the

fingertip 40 is primarily red light. In certain embediments, the second material 34 is also substantially opague to light

‘which is outside both the secend range of wavelengths and the first range of wavelengths. In addition, the index of

refraction of the secand material 34 in certain embodiments approximates the index of refraction of the fingertip 40.

Numerous second materials 34 and techniques for fabricating the color filter layer 30 which are compatible
with the present invention are described in “Liquid Crystal Flat Panel Displays,” by William G. 0'Mara, pp. 118-1286,
published by Van Nostrand Reinhold, New York 1993 which is incorporated by reference herein. Examples of second
materials 34 include, but are not limited to glass or polyimide with dissolved colorants {e.g., dyes, pigments). In
certain embodiments, the coler filter comprises an organic material, while in other embodiments, the color filter
comprises an inorganic material. One exemplary second material 34 is “Green 02,” which is available from Brewer
Science, Inc. of Rolla, Missouri, and can be applied using standard screen printing processes. Figure 25 schematically
illustrates a transmittance spectrum for “Green 02,” which is substantially transparent to light with wavelengths
between approximately 490 nm and 560 nm, and is substantially opaque to light with wavelengths ahove
approximately 580 nm. In addition, “Green 02" is substantially opaque to light with wavelengths below approximately
480 nm. Similarly, in other embodiments, the second material 34 comprises “Blue 02,” also available from Brewer
Science, Inc. of Rolla, Missouri. A transmittance spectrum for “Blue 02" is schematically illustrated in Figure 25.
“Blue 02" is substantially transparent to light with wavelengths between approximately 390 nm and 520 nm, and is
substantially opaque to light with wavelengths ahove approximately 530 nm.

Examples of techniques for fabricating the color filter layer 30 include, but are net limited to, dyeing, offset
printing, pigment dispersion, spin-coating, electro-deposition, or electromist and may include photolithography
techniques. Using an exemplary fabrication technigue, the second material 34 of the emhbodiment schematically
illustrated in Figure 23 can be formed by applying an adhesion promoter to a substrate 20 with optical detectors 60
on its top surface, spin-ceating the second material 34 onto the substrate 20, and curing the second material 34 by
heating to an elevated temperature. The thickness of the second material 34 in the embodiment illustrated in Figure

23 is preferably between approximately 1.0 to approximately 3.0 m, more preferably between approximately 1.5 to
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approximately 3.0 m, and most preferably between approximately 2.5 to 3.0 m. Other embodiments may include
other processing steps, such as photolithography techniques, to pattern the second material 34. Persons skilled in the
art can select appropriate second materials 34 and techniques for fabricating the color filter layer 30 compatible with
the present invention.

At least one light source 50 is coupled to the substrate 20. As used herein, the term “light source”
encompasses single or multiple light sources or light source panels which may have a variety of configurations. In the
embodiment illustrated in Figure 23, the light source 50 is positioned below the substrate 20 and extends across the
substrate 20 and illuminates the substrate 20 evenly. As described more fully below, other embodiments may utilize
other configurations of light sources b0, such as multiple individual light sources 50 below the substrate 20, or utilize
a light source 50 comprising a waveguide, such as an acrylic light pipe, which is coupled to the substrate 20 and to a
light generator which is displaced from the substrate 20. Other embodiments include multiple individual light sources
50 located to evenly cover and illuminate the substrate 20, an array emitter including pixelized light sources, or a light
source panel such as an electroluminescent panel.

In the embodiment illustrated in Figure 23, when the light source 50 is activated, light propagates in an
upward direction through the substrate 20, past the optical detectors 60, to be reflected by the contact surface 32
and fingertip 40. In this embodiment, the light source 50 functions as a backlight for the contact surface 32 of the
fingerprint sensor 10. Persens skilled in the art can select an alternative configuration for the light source 50 which is
compatible with the present invention.

The light source 50 generates light with at least one wavelength within the first range of wavelengths so
that the generated light can propagate with minimal attenuation through the substrate 20 to the fingertip 40
positioned on the contact surface 32. In certain embodiments, the wavelengths of the generated light can be
characterized as being visible light in the green or blue portion of the spectrum. In other embodiments, the light
generated by the light source 50 is characterized as non-red light. Examples of light sources 50 compatible with the
present invention include, but are not limited to, electroluminescent light sources, one or more inorganic or organic
light-emitting diodes {LEDs), laser diodes, a backlight device, for example, as used for a liguid crystal display (LCD}, or
any other light source 50 suitable to illuminate the contact surface 32 of the fingerprint sensor 10.

As explained below, one exemplary light source 50 comprises a backlight panel with a micralens array and a
green LED positioned to one side of the backlight panel. The light from the green LED is reflected towards the contact
surface 32 and onto the fingertip 40 by the microlens array positioned along the backlight panel. Figure 26
schematically illustrates an emission spectrum for such an exemplary backlight panel, the emission being peaked at
approximately 524 nm with a full-width-at-half-maximum of approximately 40 nm. Similar backlight panels are
available from Lumitex, Inc. of Strongsville, Ohio.

Other embodiments can utifize light sources 50 with different emission spectra, e.g., blue LEDs, when used
in conjunction with an appropriate color filter layer 30. However, light sources 50 which emit green light are more

preferable since their emission spectra are a closer match to the sensitivity spectra of the optical detectors 60
a1
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described below. In addition, standard second materials 34 for the color filter layer 30 which substantially transmit
blue light also transmit a significant fraction of red light, thereby reducing their effectiveness as filters of the ambient
light transmitted through the fingertip 40. Also, LEDs which emit blue light are more expensive than LEDs which
transmit green light, making green LEDs more preferable as the light source 50, e.g. Nichia Superbright LED, part
number NSCG215, manufactured by Nichia America Corporation, Mountville, PA. As described in U.S. Utility Patent
and U.S. Provisional Patent Applications Numbers 60/188,273, entitled “System and Method for Lighting a Biometric
Sensor” filed March 10, 2000; 60/188,280 entitled “Biometric Sensor using Organic Light Emiting Diode Technology”
filed March 10, 2000, 60/201,905 entitled “System and Method for Lighting a Biometric Sensor” filed May 4, 2000;
60/214,155 entitled “System and Method for Lighting a Biometric Sensor” filed June 26, 2000; 60/234,635 entitled
“System and Method for Lighting a Biometric Sensor” filed September 22, 2000; and 09/477,943, which are
incorporated by reference herein, the fingerprint sensor 10 also includes various other components to operate the light
sources 50 including any electrodes and power supplies.

For certain embodiments, the light source 50 comprises an electroluminescent light source based on
inorganic or organic materials. An organic electroluminescent material includes, for example, thin sublimed molecular
films such as tris(8-guinolinolato) aluminum (Hl) commonly known as Alg or light emitting polymers having specialized
structures which provide positive and negative charge carriers having high mobilities. The light-emitting polymers
include polyphenylene vinylene (PPV), soluble polythiophene derivatives, and polyanilene which may be applied by
known coating techniques such as spin or doctor-blade coating. Further details about organic electroluminescent
materials are described in J.C. Sturm et al., “Integrated Organic Light Emitting Diode Structures Using Doped
Polymers,” Proceedings of SID, 1997, pages F11-F18.

An inorganic electroluminescent material includes a phosphor material in combination with material such as
zinc sulfidezmanganese (ZnS:Mn), zine silicate (Zn,Si0,}, or zinc gallate (ZnGa0,). In one emhodiment, the phosphor,
ZnS:Mn material may be dispersed in an insulating dielectric material such as barium titanate (BaTi0;). Other
dielectric materials include -yttrium oxide, silicon nitride, and silicon oxy-nitride. In another embodiment, the light
source 50 includes an electroluminescent (EL) panel. Such an EL panel is, for example, manufactured by Durel
Corporation of Chandler, Arizona, and designated as part number DB5-615B.

A plurality of optical detectors 60 are disposed from the contact surface 32, with at least a portion of the
second material 34 disposed between the optical detectors 60 and the contact surface 32. In the embodiment
schematically illustrated in Figure 23, the optical detectors 60 are positioned on top of the substrate 20 and are below
the color filter layer 30 which has the second material 34 generally uniformly distributed throughout. In this way, the
optical detectors 60 are positioned to receive light which is generated by the light sources 50 and reflected by the
fingertip 40 at the contact surface 32. In such an embediment, the optical detectors 60 are not responsive to directly
impinging light from below the optical detectors 60. The optical detectors B0 generate electrical signals in response

to the received light, thereby providing an electronic representation of a fingerprint corresponding to the fingertip.
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in certain embodiments, the optical detectors 60 include a plurality of individual, spaced-apart picture
elements or pixels 61. As schematically illustrated in Figure 27, the optical detectors 60 comprise an optical planar
array 58 of pixels 61 arranged in Mrows and N columns in generally orthogonal columns and rows. In one
embodiment, the array 58 has M=315 rows and N=240 celumns of pixels 61 with each pixel 61 occupying an area
of approxmiately 63 square microns. Each pixel 61 includes a photodetector and a charge-storing mechanism, for
example, an inherent {parasitic) capacitance or a capacitor electrically coupled to the photodetector. Each pixel 61,
hence each photodetector, can be selected through an address line Ly, (row) and a data line Ly {column) which are
connected to a driver module. In such embediments, the optical detector 60 comprises an active matrix sensor array.

In the exemplary embodiment schematically illustrated in Figure 28, each pixel 61 comprises a photodiode 62
and a switching diode 63, both deposited directly on the substrate 20 using photolithographic techniques. In one
embodiment, a rigid material such as glass forms the substrate 20, with the glass having a thickness of approximately
1 mm. The photodiode 82 and switching dicde 63 each comprise a p-i-n diode implemented above a chromium (Cr)
electrode 64. The p-i-n photediode 82 comprises a photoactive p-layer 65, an intrinsic (i)-layer 66, and an n-layer 67.
The n-layer 67 is formed by a layer of amorphous silicon doped to be of n-type silicon (n* a-Si:H), and the p-layer 65 is
formed by a layer of amorphous silicon daped to be of p-type silicon {p’ a-Si:H). Between the p- and n-layers 65, 67, a
layer of undoped amorphous silicon forms the i-layer 66 (i a-Si:H). The p-layer 65 of the photodiode 62 is covered by a
transparent conducting layer 68. In this embodiment, the transparent conducting layer 68 comprises indium-tin oxide
(ITO). The transparent conducting layer 68 is covered by a passivation layer 69, and is in contact with an electrode 70
which extends through the passivation layer 69.

In the illustrated embodiment, the switching diode 63 is also a p-i-n diode and has generally the same
structure as the p-i-n photodiode 62. The p-layer 65 of the switching diode 63 is covered by the hus line 71a. The
electrodes 64, 70 and bus lines 71a, 71b are, for example, thin layers of chromium or a combination of chromium and
aluminum. It is contemplated that other conducting materials, such as Mo or W, may be used to form the electrodes
64, 70 and the bus lines 71a, 71b. In one embodiment, the bus lines 71a are part of the data lines Ly, Ly, and the
bus lines 71b are part of the address lines Ly, Ly.,. The hus lines 71a and the bus lines 71b are separated through the
passivation layer 69, which comprises an insulating material such as amorphous silicon nitride {a-SiN,:H). Various
configurations of optical detecters 60 and methods of manufacture which are compatible with the present invention
are described in U.S. Patent Application No. 09/477,943 which is incorporated by reference herein.

In one embodiment, the plurality of optical detectors 60 are positioned approximately 3-4 microns below the
contact surface 32. In this embodiment, the optical detectors 60 are arranged in the array 58 comprising 240 by 317
pixels 61. In this embodiment, the plurality of optical detectors 60 occupies an area of approximately 19.2 mm by
14.2 mm wherein each pixel 61 occupies approximately 63 um” In one embodiment, a photodiode 62 and switching
diede 63 have an area of approximately 40 um® and are spaced apart from other photodiodes 62 and switching diodes

63 by approximately 12 um.
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Figure 29 schematically illustrates the optical responsivity of a p-i-n photodiode 62, such as the photodiode
62 illustrated in Figure 28, as a function of the wavelength of the incident light. As can be seen from Figure 29, the
photodiode 62 is substantially responsive to wavelengths between approximately 450 nm and 650 nm. For the
photodiode 62 to be responsive to light which is substantially transmitted through the substrate 20 and the color filter
layer 30, the first range of wavelengths overlaps at least a portion of the range of optical responsivity of the
photodiode 62.

Figure 30 is a flowchart of one embodiment of a method 100 of sensing a fingerprint comprising a pattern of
ridges 42 and valleys 44 of a fingertip 40 of a user. In a procedural block 110, the fingertip 40 is received on a
fingerprint sensor 10. The ridges 42 of the fingertip 40 make contact with a contact surface 32 of the fingerprint
sensor 10. In embodiments of the fingerprint sensor 10 which comprise an opaque layer 37 which defines an active
area 38, the fingertip 40 is placed so that the active area 38 is completely covered by the fingertip 40.

In a procedural block 120, a first light 80 is received and substantially transmitted through the fingertip 40
to the contact surface 32. The first light 80 is generated by ambient light sources, which can include, but are not
limited to, fluorescent room lights or sunlight. In embodiments in which the fingertip 40 completely covers an active
area 38, only the portion of the first light which propagates through the tissue of the fingertip 40 reaches the contact
surface 32. As is evident from Figure 25, the fingertip 40 substantially filters out wavelengths shorter than
approximately 600 nm, thereby leaving only the red portion of the ambient light spectrum as the first light 80.

In a procedural block 130, a second light 82 is generated and substantially transmitted to the fingertip 40
from the contact surface 32. In embodiments using the fingerprint sensor 10 schematically illustrated in Figure 23,
the second light 82 is generated below the substrate 20 by the light source 50 and is substantially transmitted
through the substrate 20, past the optical detectors 60, through the top coat layer 36 and color filter layer 30, and
reaching the contact surface 32. In order for the second light 82 to be substantially transmitted in this manner, the
optical transmittance spectra of the substrate 20, top coat layer 36, and color filter layer 30 substantially transmit at
least one wavelength of the light generated by the light source 50.

In a procedural block 140, a portion of the second light 82 is reflected from the fingertip 40. The ridges 42
of the fingertip 40 exhibit a first reflectivity and the valleys 44 of the fingertip 40 exhibit a second reflectivity.
Because the ridges 42 are generally in contact with the contact surface 32, the fractions of the second light 82 which
undergo total internal reflection from the contact surface 32 are different at the ridues 42 from the valleys 44,
thereby contributing to the difference in reflectivity between the ridges 42 and the valleys 44. In certain
embodiments, the indices of refraction for the various layers of the fingerprint sensor 10 are selected to approximate
the index of refraction of the fingertip 40 to utilize the total internal reflection phenomencn to provide contrast
between the ridges 42 and valleys 44. In addition, the ridges 42 provide relatively flat surfaces from which the
second light 82 can be reflected back down from the contact surface 32, while the valleys 44 provide relatively
curved surfaces from which the second light 82 is reflected in various directions, thereby further contributing to the

difference in reflectivity between the ridges 42 and the valleys 44.
a4
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In a procedural block 150, the first light 80, substantially transmitted through the contact surface 32, is
filtered from the second light 82 reflected from the fingertip 40. In embodiments using the fingerprint sensor 10
schematically illustrated in Figure 23, the filtering is performed by the color filter layer 30 which is substantially
epaque to the first light 80 which was substantially transmitted through the fingertip 40 and substantially transparent
to the second light 82 produced by the light seurce 50. The first light 80 is inhibited from propagating to the plurality
of optical detectors 60 while a portion of the second light 82 is permitted te propagate to the plurality of optical
detectors 60. In this way, any influence of the ambient light on the sensed fingerprint is effectively removed by the
fingertip 40 (which is substantially opaque to light with wavelengths below 600 nm) combined with the color filter
layer 30 (which is substantially opague to light with wavelengths above 580 nm). The combined filtering of the
fingertip 40 and the color filter layer 30 allow the fingerprint sensor 10 to operate even in environments with high
levels of ambient light, and avoids potentially cumbersome enclosures for the fingerprint sensor 10 to shield it from
the influences of ambient light.

In a procedural block 160, the second light 82 reflected from the fingertip 40 is detected, thereby imaging
the fingerprint of the fingertip 40. In embodiments using the fingerprint sensor 10 schematically illustrated in Figure
23, the second light 82 is detected by the plurality of optical detectors 60 after propagating through the color filter
layer 30 and the top coat layer 36. The plurality of optical detectors 60 then generates an electranic representation
of the fingerprint, which can be used for identification of the user.

In an alternative’ embodiment, schematically illustrated in Figure 31A, the color filter layer 30 with the
second material 34 is applied directly onto the substrate 20 and the plurality of optical detectors 60. This
embodiment either includes a top coat layer 36 which comprises the second material 34, or does not include a top
coat layer 36 at all. Similarly, in the embodiment schematically illustrated in Figure 31B, the second material 34 is
applied directly onto the plurality of optical detectors 60, but the areas between the optical detectors 60 are free of
the secand material 34. The color filter 30 is patterned such that the color filter 30 does not substantially cover the
region between the optical detectors 60. This embodiment avoids attenuation of the light from the light source 50
which may occur in the embodiments of Figures 23 and 31A as the light propagates through the color filter layer 30
toward the contact surface 32. In the embodiments of Figures 31A and 31C the color filter 30 substantially covers
the plurality of optical detectors 60.

In still another alternative embodiment, schematically illustrated in Figure 31C, the color fiter layer 30 can
be incorporated within the passivation layer 69 just above the photodiode 62 of the optical detectors 60. In such an
embodiment, the passivation layer 69 is insulating, substantially transparent to light with wavelengths within the first
range of wavelengths, and substantially opaque to light with wavelengths within the second range of wavelengths.
An exemplary example of a passivaﬁon layer B89 compatible with this embodiment is a multilayer structure of a-Sil,/a-
Si0,/a-SiN,0,. Persons skilled in the art can select other materials and configurations which are compatible with this

embodiment. In such embodiments, the optical detectors 60 are substantially responsive to light that is generated by
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the light source 50 and not substantially response to the portion of ambient light substantially transmitted through the
fingertip 40.

In alternative embodiments, the fingerprint sensor 10 does not have the opaque layer 37 of the embodiments
of Figures 23, 31A, and 31B. Instead, the optical detectors 60 comprise an opague matrix 90 which substantially
bounds each optical detector 60 thereby separating the optical detectors 60 from one another, as schematically
illustrated in Figure 32A. Similarly, the opaque matrix 90 can substantially bound portions of the color filter 30,
thereby separating the portions of the color filter 30 from one another. In still other embodiments, as shown in Figure
32A, the opaque matrix 90 substantially bounds each optical detector 60 with an associated portion of the color filter
30. The walls of the opaque matrix 90 extend across a substantial portion of the thickness of the top coat layer 36.
In this way, when the fingertip 40 is placed on the contact surface 32, ambient light not substantially transmitted
through the fingertip 40 is blocked from reaching any pixels 81 directly below the fingertip 40. An exemplary material
far the opaque matrix 90 is DARC 400, a resin material available from Brewer Science, Inc. of Rolla, Missouri. The
opaque matrix 90 can be fabricated by spin-coating and patterning using photolithographic techniques.

In yet another embodiment of the present inventian, the light sources 50 and the optical detectors 60 can be
fabricated in generally the same layer of the fingerprint sensor 10, such that the optical detectors 60 are substantially
co-planar with the light sources 50. As schematically illustrated in Figure 32B, the light generated by the light
sources 50 is reflected from the fingertip 40 and detected by the optical detectors 60 which are incorporated with the
color filter layer 30. The substrate 20 of this embodiment provides structural suppert for the other elements of the
fingerprint sensor 10, and since the light does not propagate through the substrate 20, there are no constraints on the
optical characteristics of the substrate 20.

In still other embodiments of the present invention, a color filter layer 30 may be omitted where the
sensitivity spectrum of the optical detectors 60 are less sensitive to light which is substantially transmitted through
the fingertip 40, i.e., in the red portion of the visible spectrum. By utilizing a light source 50 which emits light in the
range of higher sensitivity of the optical detectors 60, e.g., green visible light, the filtering of the ambient light by the
fingertip 40 reduces the sensitivity of the fingerprint sensor 10 to ambient light. Persons skilled in the art can select
appropriate light sources 50 and optical detectors 60 to practice this embodiment of the present invention.

In another embodiment, as illustrated schematically in Figure 32C, the fingerprint sensor 10 comprises an
opaque material layer 37, a color filter layer 30 comprising a hardcoat layer 35 and a second material 34, a top coat
layer 36, an active matrix sensor array 60, and a substrate 20 comprising a first material 22. The fingerprint sensor
10 also comprises a light source 50 comprising a green LED 84, a microlens array 86, and a reflector 88. In addition,
the fingerprint sensor 10 further comprises a light shield 89.

The microlens array 86 and the reflector 88 are positioned below the active matrix sensar array 60, and the
green LED 84 is positioned to one side of the microlens array 86. The green LED 84 illuminates the microlens array 86
and reflector 88, and the light from the green LED 84 is reflected towards the fingertip 40. The microlens array 86

comprises a plurality of reflective surfaces which direct the reflected light upward towards the fingertip 40. In
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certain embodiments, the reflective surfaces can be curved while in alternative embodiments the reflective surfaces
can be angled, patterned, or generally rough in shape or form. Typically, the micrelens array 86 comprises a molded
acrylic material, and microlens arrays 86 compatible with this embodiment are available from Lumitex, Inc, of
Strongsville, Ohio. To provide a more uniformly distributed illumination of the fingertip 40, the light shield 89
comprises an opaque material and is positioned to block light from the green LED 84 from directly illuminating the
fingertip 40 without reflecting from the microlens array 86.

Note that not all of the components listed and described in Figures 23, 31A, 31B, 31C, 324, 32B, and 32C
are required to practice the present invention, since these figures merely illustrate particular embodiments of the
fingerprint sensor 10. Other embodiments compatible with the present invention can eliminate some or all of these
components, or can include additional compenents. It will be further appreciated that the color filter layer 30 as herein
described with respect to the sensor 10 is compatible with the sensor 1003 and optical modules 1200, 1300, 1400,
and 1500 previously described and the sensors 200, 300, 330, 370, 420, 450, 468, and 500 to be described in
greater detail below and could be readily adapted by one of skill in the art without detracting from the spirit of the
present invention.

In another aspect, the present invention comprises a fingerprint sensor 200 wherein the light source 50 is
positioned substantially adjacent to the fingerprint sensor 200 wherein the light emitted from the light source 50 is
directed towards a relief object through a substrate material to improve the image quality and resolution.
Furthermore, the system and methed presented herein have the ability to harvest ambient light in such a way that it
may be used for improving image contrast while at the same time eliminating the need for employing a shield to
prevent ambient light from entering the sensor device.

Still other aspects of the present invention will now be discussed which may utilize the aforementioned
methods for rendering the fingerprint image. Additionally, these embodiments will disclose other features of the
fingerprint sensor which demonstrate other methods and structures for detecting and imaging the fingerprint surface.
In ene aspect, the following methods and structures increase the accuracy or ease of reentering, as well as, desirably '
add other functionalities to the fingerprint sensor 200.

Figure 33A illustrates a simplified cross sectional diagram of the fingerprint sensor 200 attached to a printed
circuit board (PCB) 201 with a latch or harness 203. In one aspect, the light source 50 of the fingerprint sensor 200
comprises a side injected light source 202 for illuminating the fingertip 40. In one embodiment, the side injected light
source 202 is positioned substantialli/ adjacent to the fingerprint sensor 200 wherein light 211 is directed from the
side injected light source 202 into the fingerprint sensor 200. A plurality of reflective surfaces 206 may further be
positioned along the sides and bottom of the fingerprint sensor 200 to increase the amount of light 211 which is
directed towards the fingertip 40 to be subsequently reflected and detected by a plurality of optical detectors 60.

In one aspect the reflective surfaces 206 will comprise a metal, glass, acrylic or plastic material having light
reflective properties. Additionally, the reflective surfaces 206 may comprise one of the aforementioned materials

used in conjunction with a light reflective layer or coating to produce the desired light reflective surfaces 208. The
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reflective surfaces 206 improve the illumination of the fingertip 40 by redirecting light, which might not otherwise
reach the fingertip 40, in a direction which results in the light being transmitted towards the fingertip 40. Thus, the
path of the light may be altered by the reflective surfaces 206 so as to increase the quantity of light which is directed
towards the fingertip 40 as compared to that of the light which travels along paths that will not reach the fingertip
40. For example, a side reflective surface 206 may be positioned along the side opposite of the side injected light
source 202 to reflect light 211 that would otherwise pass through the fingerprint sensor 200 without striking the
fingertip 40.

Additionally, a reflective surface base may be positioned along the underside of the fingerprint sensor 200 to
desirably reflect light 211 in the direction of the fingertip 40. The reflective surfaces 206 may desirably be used
individually or in combination so as to reduce the amount of light 211 lost along undesirable paths and to increase the
amount of light 211 directed towards the fingertip 40. In one emhodiment, the reflective surfaces will comprise a
metal or metal alloy coated or layered on the reflective surfaces 206 to yield a material which desirably possesses the
aforementioned light-reflective properties.

In one aspect, light 211 emitted by the side-injected light source 202 propagates along a path which does
not intersect with the fingertip 40. Unless reflected, this quantity of light 211 would be lost, for example, by
transmission through the sides or base of the fingerprint sensor 200. By positioning the reflective surfaces 206 along
areas of the sensor 200 where light would otherwise escape (such as the base or side walls of the sensor 200), the
light can be desirably reflected back into the sensor 200 and furthermore redirected towards the fingerprint surface
40 to desirably increase the intensity of illumination produced by the light source 202.

Figure 33B illustrates the side injected light source 202 coupled to a light conductive material 210 used to
direct the emitted light 211 through a conduit 809 until the light 211 reaches a side surface 213 of the fingerprint
sensor 200. Use of the light conductive material 210 desirably permits the side injected light source 202 to be
displaced from the fingerprint sensor 200 while maintaining sufficient illumination of the fingertip 40. In one aspect,
the light conductive material 210 comprises an acrylic, glass, or plastic light pipe or fiber optic material which
efficiently internally conducts light 211 with minimal loss of light intensity. The light conductive material 210 may
further be coupled to, or surrounded by, a conduit reflector 215 which desirably increases the amount of light 211
transmitted into the fingerprint senser 200 by reducing the amount of stray light which might otherwise exit the light
conductive material 210 in positions other than that of the desired position into the fingerprint sensor 200.

The aforementioned fingerprint sensors 200, shown in Figures 33A and 33B, may be advantageously used to
detect a plurality of ridges 42 and valleys 44 formed along the fingertip 40 by using light 211 directed through an
interior region 212 of the fingerprint sensor 200 to an upper surface 214 of the fingerprint sensor 200. In one aspect,
the reflective surfaces 206 will desirably be positioned along the sides or edges of the sensor 200 to prevent light 211
from escaping from the sensor without intersecting with the fingerprint surface 40. At least a portion of the light 211

is reflected at the upper surface 214 where the valleys 44 of the finger 805 are positioned and is subsequently
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detected by an array 58 of optical detectors 60, such as those described above in reference to Figure 28, to
reconstruct an electronic image of the fingertip 40 in a manner that will be discussed in greater detail hereinbelow.

In one aspect, the reflective surfaces 206 advantageously reflect or redirect the light 211 at an angle which
desirably increases the light's reflectivity when it interacts with the fingertip 40. As a result, the light-sensing
photodetectors 60 of the fingerprint sensor 200 may receive and process the fingertip surface or relief information
more readily with an increase in the efficiency of light utilization. Thus, the reflective surfaces 206 contribute to
increased sensor sensitivity and require a light source with lower illumination intensity as compared to a sensor
apparatus which does not employ reflective surface illumination.

The use of a light conductive material 211, such as the aforementioned light pipe, advantageously permits
the light source 202 to be displace from the sensor 200 while still providing sufficient light transmission into the
sensor 200 to permit the illumination of the fingertip 40. This conveys a manufacturing or fabrication advantage to
the sensor 200 by permitting more flexible placement of the light source 202 and may be important in instances
where the light source 202 generates heat which might interfere with the sensor 200 operation.

Figure 34A illustrates a method for illuminating a relief object, such as a fingertip 40, to be subsequently
resolved using a fingerprint sensor 200. The interior region 212 of the fingerprint sensor 200 may be formed from
substantially light conductive material 210, such as glass or plastic. In one aspect, the fingerprint sensor 200,
comprises a rectangular region with dimensions of approximately 14mm by 19mm and provides a sufficient surface to
position at least a portion of the fingertip 40 upon to permit the electronic resolution of the ridges 42 and valleys 44
of the fingertip 40.

The light conductive material 210 of the fingerprint sensor 200 serves as a support base and light
conductivity medium for the array 58 of optical detectors 60. The array 58 is additionally formed en or near the
surface of the fingerprint sensor 200 and is covered or encased in a substantially transparent protective top-coat 36.
The top-coat 36 desirably possess a refractive index close to that of the fingertip 40 to improve the selective light
reflecting properties associated when passing light over the ridges 42 and valleys 44 of the fingertip 40. Furthermore,
the optical detectors 60 are spaced between approximately 5 microns and 20 microns apart to permit sufficient light
to p‘ass between adjacent optical detectors 60. In other embodiments, the fingerprint sensor 200 may contain
additional components and layers such as, for example, layers and components associated with an LCD or CRT display
or screen. These additional layers and components desirably do not substantially interfere with the operation of the
fingerprint sensor 200 and may be used to enhance the functionality of the fingerprint sensor 200 or permit
integration into other devices.

In one embodiment, ambient light 220 is utilized in conjunction with another illumination method such as the
aferementioned side injected light source 202, to improve the resolution and contrast of the fingerprint sensor 200 as
is illustrated in Figure 34A. During operation of the fingerprint sensor 200, ambient light 220 enters the fingerprint
sensor 200 through an open region 219 which is not covered by the fingertip 40. Typically, the ambient light 220

enters the fingerprint sensor 200 from many different angles depending on the source of ambient light 220 present in
49

Samsung - Exhibit 1005 - Page 353



10

15

20

25

30

35

WO 01/69520 PCT/US01/07860

the vicinity of the fingerprint sensor 200. A light reflective surface 221 is positioned substantially below or integrated
into the base of the fingerprint sensor 200 and reflects 222 the incoming ambient light 220 tewards the fingertip 40.
The light reflective surface 221 is further configured in such a manner so as to reflect 222 the ambient light 221 at
an angle which results in the ambient light 220 being transmitted from the open region 219 alongside the fingertip 40
to the underside 225 of the fingertip 40 wherein the ridges 42 and valleys 44 of the fingertip 40 can be identified.

The light reflective surface 221 used for reflecting ambient light 220 may be formed from numerous
materials including an optical diffraction grating, a helography grating, a micro lens structure, a micro-prism device, or
similar components pessessing the necessary properties to reflect 222 the ambient light 220 which enters the
fingerprint sensor 200. In one aspect, the light reflective surface 221 will further posses properties for selectively
reflecting light at a particular angle or with a particular wavelength to improve the contrast or quality of the sensed
fingertip 40. Selective light reflection may further comprise absorbing or reflecting undesirable amhient light 220 of a
particular angle or wavelength away from the fingertip 40 to selectively illuminate the fingertip 40 with ambient light
220 of a particular wavelength and/or at a specific desired angle of incidence.

Figure 34B further illustrates the fingerprint sensor 200 and light reflecting surface 221 used in conjunction
with a side injected light source 202. In one aspect, the side injected light source 202 emits light 211 to illuminate
the underside 225 of the fingertip 40 in a uniform manner. The emitted light 211 may additionally pass through a
directivity enhancement element 227 interposed between the side injected light source 202 and the side surface 213
of the fingerprint sensor 200. The directivity enhancement element 227 serves to direct the light 211 along a
desirable angular vector to increase the uniformity of the illumination of the fingertip 40. In one aspect, the directivity
enhancement element 227 comprises a substantially transparent plastic, glass, or acrylic component with light
bending properties.

improved illumination and relief feature recognition is accomplished by passing the light from the light source
202 into the directivity enhancement element 227 in a first direction wherein at least a portion of the light is
redirected of bent in a second direction to result in a projection of light along an angular vector which desirably
enhances the amount of light which illuminates the fingertip region 40. Additionally, the directivity enhancement
element 227 may further bend or redirect the light in such a manner so as to create an angle of incidence which
improves the reflection of light off of the valleys 818 of the fingertip or increases the proportion of light which
undergoes total internal reflection at the interface between the underside 225 of the fingertip and the top surface of
the fingerprint sensor 200 in a manner that will be discussed in greater detail hereinbelow.

During operation of the fingerprint sensor 200, the side injected light 211 enters the s{de surface 213 of the
fingerprint sensor 200 and cooperates with the reflected ambient light 220 to desirably illuminate the fingertip 40
with greater contrast than by using either light componenis 211 or 220 alone. Gne reason for the improved contrast
results from the combination of light 211, 220 which have different angular components or angles of incidence and
desirably enhance the quality of the electronic image obtained when reflected light is sensed by the array 58 of optical

detectors 60 as described in greater detail hereinbelow.
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Figure 35 further illustrates one embodiment of the present invention comprising a selective reflection
method used to better discern between the ridges 42 and valleys 44 of the fingertip 40. The side injected light source
202 comprises a lighting apparatus such as an organic LED, a inorganic LED, a electro-luminescent component, or
other light generating device which emits light 211 along the side of the fingerprint sensor 200 as previously
described. The directivity enhancement element 227 and/or light conduit 209 may further be interposed between the
side injected light source 202 and the side surface 213 of the fingerprint sensor 200 to improve the uniformity of the
lighting of the fingertip 40 as previously described. In one aspect, the directivity enhancement element 227 may
comprise a color filter, such as the color filter layer 30, used to selectively enhance a particular wavelength of side
injected light 211 which is found to be most beneficial in obtaining a resolvable fingerprint image. Alternatively, the
directivity enhancement element 227 may comprise a polarizing element or diffraction grating which directs the light
211 entering from the side surface 213 of the fingerprint sensor 200 along a particular plane or angle of incidence to
improve the quality of the fingerprint image. Additienally, ambient light 220 may be reflected towards the fingertip 40
using the reflective grating 221 to increase the illumination of the fingertip 40 as previously discussed. The side
injected light source 202 and ambient light 220 may be used in conjunction with one another to improve the overall
contrast of the fingertip 40 to desirably obtain increased contrast and improved accuracy when electronically imaging
the fingerprint.

A henefit obtained from using ambient light 220 in conjunction with the side light source 202 is that the
need for a shield or sensor cover is eliminated and the flexibility of the fingerprint sensor 200 is improved.
Additionally, the resulting electronic image may more accurately represent individual fingerprints when using combined
light sources and results in increased accuracy in discriminating between similar but not identical fingerprints.

It will be appreciated by those of skill in the art that the combination of ambient light 220 and side injected
light 211 is not necessarily required for electronically generating a representation of the fingerprint pattern of the
fingertip 40. In certain embodiments, a single light source or method of illumination may be used to illuminate the
fingertip 40. For example, the side injected light source 202 may be exclusively used for illuminating the fingertip 40
and ambient light 220 may be inhibited from either entering or reflecting off of the surfaces of the fingerprint sensor
200 by positioning light absorptive layers 207 along the fingerprint sensors 200 in positions where ambient light 220

interacts with the fingerprint sensor 200 to absorb or block ambient light 220. Furthermore, other lighting methods

and types of light emitting devices exist that may sufficiently illuminate the fingertip 40 and may be used in

conjunction with the aforementioned components of the fingerprint sensor 200 and thus represent additional
embodiments of the fingerprint sensing davice 200.

Figure 35 further illustrates one aspect of fingerprint detection wherein the relief features of the fingerprint
are detected hy selective reflection of light using the property of total internal reflection. More specifically, the
fingertip 40 is resolved by the passage of light through the substantially transparent light conductive material 210 of
the fingerprint sensor 200 to the upper surface 214 of the light conductive material 210. A sufficient amount of

incoming light 229 is further passed between the photodetector elements 220 and through the top-coat layer 36 to
51

Samsung - Exhibit 1005 - Page 355



10

15

20

25

30

35

WO 01/69520 PCT/US01/07860

the interface 233 between the top-coat layer 36 and the fingertip 40 where the light 211 is either reflected,
refracted, or absorbed by the surface of the fingertip 40 as discussed in previous sections.

When the portion of the fingertip 40 comprising the valleys 44 rests over the surface of the top-coat
material 36, incoming light 211 in this area is substantially reflected towards the array 58 of optical detectors 80 in
accordance with the principles of total internal reflection. In a more detailed sense, the selective reflection of light
211 along the valleys 44 of the fingertip 40 results from an optical density differential wherein the top-coat material
36 comprises a medium with a greater optical density than the space under the valleys 44 of the fingertip 40.
Furthermore, light 211 is not substantially reflected in the areas where the ridges 42 of the fingertip 40 are positioned
due to the optical density of the top-coat material 36 being fashioned to have a substantially identical optical density
as compared to that of the fingertip 40.

As light 211 propagates through the top-coat material 36 the light 211 reaches the interface between the
surface of the top-coat material 36 and the underside 225 of the fingertip 40. Light 211 with a sufficient angle of
incidence undergoes total internal reflection under the areas where the valleys 44 of the fingertip 40 are positioned
resulting from the light 211 traveling through a material with a greater optical density and interacting with a material
with a lesser optical density. The array 58 embedded within the top coat layer 36 then registers the reflected light
235 wherein the plurality of optical detectors 60 are triggered by light 211 which has undergone total internal
reflection.

Light 211 which propagates through the top-coat material 36 into areas where ridges 42 are positioned do
not experience a substantial change in optical density when passing through the top-coat material into the underside
225 of the fingertip 40. As a result, the light 211 interacting with the areas where ridges 42 are present is
transmitted into the fingertip 40 without undergoing appreciable total internal reflection.

Thus, a selective reflectivity of light 211 is observed between light 211 which interacts with the ridges 42
and valleys 44 of the fingertip 40 to provide a method for identifying the relief features of the fingertip 40.
Furthermore, the selective reflection and transmittance of a sufficient amount of incoming light, selective triggers the
array 58 of optical detectors 60 and results in the rendering of an electrenic image which is representative of the
reconstructed fingerprint pattern of the fingertip 40.

Figures 36A-C illustrate different modes by which the side injected lighting source 202 may be oriented to
improve illumination of the ridges 42 and valleys 44 of the fingertip 40. As shown in Figure 36A, the side injected
light source 202 is positioned substantially adjacent to the directivity enhancement element 227 which in turn is
positioned substantially adjacent to the side surface 213 of the fingerprint sensor 200. Light 211 generated by the
side injected light source 202 is typically dispersed in many directions and is desirably filtered and oriented using the
directivity enhancement element 227. In one aspect, the directivity enhancement element 227 bends or polarizes the
light 211 along an angular path which provides increased illumination of the underside 225 of the fingertip 40.
Reorientation or bending of the light 211 further improves the illumination of the fingertip 40 by uniformly spreading

at least a portion of the light 211 across the fingertip 40 while at the same time reducing or eliminating undesirable
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angles or wavelengths of light which might otherwise reduce the contrast or quality or the resulting electronic image
of the fingerprint.

Figure 36B illustrates an alternative positioning of the side injected light source 202 and directivity
enhancement element 227. In one aspect, the side injected light source 202 and directivity enhancement element 227
are vertically displaced or offset from the side surface 213 of the fingerprint sensor 200. Though offset from the
fingerprint sensor 200, the directivity enhancement element 227 polarizes or bends light 211 emitted from the side
injected light source 202 in a manner that permits the light 211 to be transmitted into the fingerprint sensor 200. The
offset or displacement of the side injected light source 202 and directivity enhancement element 227 further permits
at least a portion of the light 211 to enter the bottom surface 236 of the fingerprint sensor 200. As a result,
improved uniformity of light 211 distribution across the fingertip 40 is therehy accomplished.

Figure 36C illustrates the fingerprint sensor 200 wherein the side injected light source 202 and directivity
enhancement element 227 reside substantially adjacent te the fingerprint sensor 200 but are angularly displaced from
the major axis of the fingerprint sensor 200. Additionally, the side surface 213 of the fingerprint sensor 200 may be
formed to coincide with the angular displacement of the side injected light source 202 and directivity enhancement
element 227. This structure serves to direct the emitted light 211 with a desirable angle of incidence which may
improve the illumination of the fingertip 40. Additionally, the side surface 213 may be formed in such a manner so as
to enhance the bending or refracting of the light 211 wherein a prismatic effect is displayed by the light conductive

material 210 of the interior region 212 of the fingerprint sensor 200. As with previous embodiments shown in Figures

36A-B, the configuration of the fingerprint sensor 200, side injected light source 202, and directivity enhancement

element 227 may desirably enhance the illumination of the fingerprint region and improve the uniformity of light
intensity distributed acress the fingertip 40.

The embodiments of the fingerprint sensor 200 shown in Figures 36A-C may additionally comprise a light
conduit 209, as previously discussed, to permit alternative placement of the side injected light source 202 in positions
other than those indicated in the illustrated embodiments. Furthermore, the light conduit 209 may be interposed
between the fingerprint sensor 200 and the directivity enhancement element 227, or alternatively, the light conduit
209 may be interposed between the side injected light source 202 and the directivity enhancement element 227. In
both cases, the combination of the side injected light source 202, directivity enhancement element 227, and light
conduit 209 may be configured to direct light 211 into the fingerprint sensor 200 in the indicated directions and
orientations.

In addition to the aforementioned advantage of uniform light distribution, variations in the positioning of the
side injected light source 202 and directivity enhancement element 227 may be beneficially used to accommodate
different configurations of electronics which may be present in the area surrounding the fingerprint sensor 200. This
feature becomes increasingly important in embodiments of the fingerprint sensor 200 where space is limited and
results in an increase in the flexibility of design options which may incorporate the fingerprint sensor 200 and side

injected light source 202.
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Figure 37A illustrates another embodiment of the fingerprint sensor 200 wherein a bottom injected light
method is utilized to illuminate the fingertip 40. In one aspect, bottom injected lighting is accomplished by coupling a
side injected light source 202 with a diffuser component 240. The side injected light source 202 may be positioned
adjacent to the diffuser component 240 wherein light 211 is conducted directly into the diffuser 240. Alternatively a
light conduit 209 (not shown) may be interposed between the side injected light source 202 and the diffuser 240 to
improve the light injection into the diffuser 240. Additionally, as previously mentioned, a directivity enhancement
glement 227 may also be interposed between the side injected light source 202 and the diffuser 240 to improve the
lighting characteristics used to illuminate the fingertip 40.

The diffuser 240 further comprises a light conductive material, such as glass or plastic, which receives the

' light 211 from the side injected light source 202 and distributes and bends the light 211 in such a manner so as to
direct the light 211 towards the fingertip 40. In one aspect, the diffuser 240 is further coupled to a micro-prism or
micro-lens array apparatus 241 which receives at least a portion of the light 211 transmitted through the diffuser 240
and directs the light 211 towards the fingertip 40. One advantage realized by using the bottom injected light
apparatus resides in the more uniform distribution of fight 211 over a larger area compared to other conventional
fingerprint illumination methods. Furthermore, the coupling of the micro prism apparatus 241 to the diffuser 240
further increases the guantity of light 211 which is directed along a desirable angle of incidence to improve the effect
of total internal reflection by the valleys 44 of the fingertip 40 while maintaining an absorptive or refractive effect
from the ridges 42 of the fingertip 40.

Figure 37B illustrates another embodiment of the diffuser 240 and micro prism apparatus 241 wherein a
backlight source 242 is used to provide light 211 for illuminating the fingertip 40. In this embodiment, light 211 is
directed from a backlight source 242 into the diffuser 240 to uniformly illuminate the bottom surface 244 of the
diffuser 240. In one aspect, the backlight source 242 comprises an LED array, electroluminescent panel or other
lighting source with substantially the same area and/or surface dimensions as the bottom surface 244 of the diffuser
240. One advantage of this configuration is the backlight source 242 provides uniform luminesity across the region of
the diffuser 240 and, as a result, improves the uniferm distribution of light 211 over the underside 225 of the fingertip
40.

It will be appreciated by those of skill in the art that the aforementioned embodiments of the lighting
apparatus, including the ambient lighting method, side lighting method, and backlighting method, may be used
individually or in combination to improve the contrast and resolution of the fingerprint and improve the accuracy in
discriminating between fingerprint patterns. Likewise, the components of the lighting apparatus may be modified or
arranged in such a manner so as to improve the selective reflective effect resulting from the passage of light 211 over
the fingertip 40. It will be further appreciated that the light sources 50, 202, 220, and 220 herein described can be
used individually or in combination with the sensors 10 and 1003 and optical medules 1200, 1300, 1400, and 1500
previously described and the sensars 200, 300, 330, 370, 420, 450, 468, and 500 to be described in greater detail

below without detracting from the spirit of the present invention.
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Figures 38A-C illustrate a contact triggered or tactile fingerprint sensor 300 used to electronically sense and
image the fingertip 40. As schematically shown in Figure 38A, a surface 301 of the fingerprint sensor 300 comprises
a plurality of external contact electrodes 302 arranged about the surface 301 upen which the fingertip 40 is
positioned. The arrangement of the external contact electrodes 302 forms a sensing array 304 with approximately
315 x 240 external electrodes 302 arranged in an area of between approximately 1.4 cm x 1.8 cmand 1.6 cm x 2.2
em wherein the spacing between individual external electrodes 302 is between approximately 20 m and 30 m apart.
A ground contact 305 is further formed on the surface 301 of the fingerprint sensor 300 and is positioned adjacent to
the sensing array 304. The ground contact 305 forms a substantially rectangular region with approximate dimensions
of 0.5 cm in width by 1.5 ¢m in length.

The sensing array 304 and ground contact or surface 305 are positioned on the substantially planar surface
301 of the fingerprint sensor 300 to allow the fingertip 40 to be positioned in such a manner so as to permit selective
contact between the ridges 42 of the fingertip 40 and the external electrodes 302 of the sensing array 304.
Furthermore, at least a portion of the fingertip 40 is desirably positioned to rest on the ground contact 305 in a
manner that with be described in greater detail hereinbelow. \

As shown in the cross-sectianal view of Figure 38B, the tactile fingerprint sensor 300 further comprises a
plurality of substrate layers 306 that form a conductive medium through which electronic and light impulses may
travel. In one aspect, a plurality of internal contact electrodes 308 are pasitioned adjacent to and in continuous
contact with the external contact electrodes 302. A passivation layer 310 is further formed about the internal
contact electrodes 308 to electrically isolate each external electrode 302 | internal electrode 308 pair. The
passivation layer 310 serves as a protective barrier or coating for the tactile fingerprint sensor 300 wherein the
underlying components and layers 306 within the sensor 300 are shielded from damage by external or environmental
factors. The passivation layer 310 is desirably formed from a non-conductive plastic or acrylic material and has a
thickness of approximately 2.0 m to form the surface 301 of the fingerprint sensor 300.

The substrate layers 306 below the internal electrode 308 | passivation layer 310 form a region comprising
an organic light emitting diode (OLED) cell 311 comprising an electron transportation layer (ETL) 312, an organic
polymer layer (OPL) 314, a hole transportation layer {HTL) 316, a transparent conducting oxide (TCO) layer 318, and a
substrate or contact imager layer 320. The OLED cell 311 is formed substantially below the plurality of internal
contact electrodes 308 such that a least a portion of the bottom surface of each internal electrode 308 is in direct
contact with a portion of the electron transport layer 312 of the OLED cell 311.

A power source 315 is further connected between the TCO layer 318 and the ground contact 305 such that,
when the ground contact 305 is conductively joined to any external electrode 302, a conductive path is formed and a
voltage is applied to the OLED cell 311. When the appropriate voltage is applied to the OLED cell 311, light emission
is produced within the OLED cell 311 and is registered by a plurality of optical detectors 60 in a manner that will be

described in greater detail hereinbelow.
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In the OLED cell 311, each internal electrode 308 forms a cathode to the OLED cell 311 with the TCO layer
318 forming an anode layer. As described above, when a voltage is applied between to one or more of the plurality of
internal electrodes 308 and the TCO layer 318, positive and negative charges 322 are injected into the OPL 314. The
underlying ETL 312 and HTL 316 act as the sources for the positive and negative charges 322, as is known in the art
of OLED design and manufacture, and these charges 322 recombine in the OPL 314 to produce OLED light 303 in the
form of electroluminescence.

The fingerprint sensor 300 utilizes at least a portion of the emitted OLED light 303 which passes through
the HTL 316 and TCO 318 layers to be subsequently captured by the optical detectors 60. In one aspeet, the HTL
316 and TCO 318 are at least partially transparent so as to permit the transmission of the OLED light 303 into the
substrate layer 320. As OLED light 303 enters the substrate layer 320, the plurality of optical detectors 60, arranged
substantially below each internal electrode 308, detect and register the OLED light 303 produced as a result of the
triggering of the OLED cell 311.

Based on the aforementioned principles of operation of the OLED cell 311, a fingertip 40 may be rendered by
a plurality of triggering events which occur when a least a portion of the fingertip 40 is placed in contact with the
tactile fingerprint sensor 300. The placement of the fingertip 40 conductively joins the ground contact 305 and one
of more of the external electrodes 302 to thereby create a path of conductivity wherein a voltage may be made to
pass through the layers 306 of a discrete section of the fingerprint sensor 300 comprising the OLED cell 311.

In one aspect, the tactile fingerprint sensor 300 produces discrete OLED light 303 in response to the
individual triggering of external electrodes 302 hy the ridges 42 of the fingertip 40. As shown in Figure 38C, the
fingertip 40 is desirably placed over the sensor array 304 wherein a pertion of the fingertip 40 covers a number of
individual external electrodes 302. When the fingertip 40 makes contact with the ground surface 305, a path of
conductivity is created wherein a voltage is applied to the external electrodes 302 that are in contact with the ridges
42 of the fingertip 40. The applied voltage is conducted through the external electrode 302 to the internal electrode
308 and subsequently into the OLED cell 311 where the resulting applied voltage selectively triggers OLED light 303 in
the OPL 314.

The aforementioned light triggering events are localized to the regions between the external electrode 302,
to which the voltage was applied, and the area of the OPL 314 substantially below the external electrode 302.
External electrodes 302 that are positioned under valleys 44 of the fingertip 40 do not receive an applied voltage as
the fingertip 40 does not make contact with the external electrodes 302 in these positions. As a result, the relief
structure of the fingertip 40 may be used to selectively illuminate OLED regions 319 of the OPL 314 that can he
resolved to map the fingertip 40 and yield an electronic image of the fingerprint.

Crosstalk or light scatter resulting from light reflected by the valleys 44 or the surface of the sensor 200
underlying the valley 44 onto optical detectors 60 adjacent to the desired optical detectar 60 is reduced by minimizing
the path length of light travel between the reflecting surface and the optical detector 60. In one aspect, the path

length is between approximately 3 microns and 5 microns with the optical detector 60 having dimensions of
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approximately 40 microns in width by 40 microns in length. Furthermore, the optical detectors 60 are spaced
approximately 12 microns apart to permit light 211 to pass between the optical detectors 60 and illuminate the
surface of the fingertip 40.

In one aspect, an image of the fingertip 40 is obtained by combining the results of the plurality of optical
detectors 60 to reveal the areas in which the ridges 42 of the fingerprint are positioned relative to the valleys 44. As
will be described in greater detail below, a controller 490 may be desirably integrated into the fingerprint sensor 300
to accumulate and process the signals generated by the optical detectors 60 to render the fingerprint image.

It will be appreciated that the tactile fingerprint sensor 300 need not depend on an externally positioned
light source to illuminate the fingertip 40. The sensor 300 is compatible with the light sources 50, 202, 220, 242, and
311 previously described and 303 to be described in greater detail below as will be understoed by one of skill in the
art. As a result, the tactile fingerprint sensor 300 is not significantly affected by the presence of ambient light 220
and does not require side or back lighting devices. Another benefit of the tactile fingerprint sensor 300 resides in its
ability to utilize a high-density sensor array 304. The high-density sensor array 304 possesses a greater number of
contact points 302 compared to conventional fingerprint sensors and improves the guality and resolution of the
fingerprint image resulting in increased sensitivity and accuracy in fingerprint rendering.

Figure 39 illustrates another embodiment of the tactile fingerprint sensor 300 wherein the OLED cell 311 is
represented as a plurality of photodiodes 323 coupled to discrete electrodes or contact points 325 to form the sensor
array 304 upon which the fingertip 40 rests. The fingertip 40 is desirably positioned over the surface 301 of the
sensor array 304 in contact with the ground electrode 305 and at least a portion of the discrete electrodes or contact
points 325. The ridges 42 of the fingertip 40 selectively trigger the emission of discrete quantities of OLED light 303
which can then be identified to determine the relative position of the ridges 42 and valleys 44 of the fingerprint.

Identification of the emitted OLED light 303 is accomplished using a plurality of photodetectors 324
positioned in the substrate layer 320. Alternatively, the plurality of photedetectors 324 may be positioned in the upper
surface 301 of the tactile fingerprint sensor 300 wherein incoming OLED light 303 is registered from the lower layers
of the fingerprint senser 300. When pasitioned in this manner, the photodetectors 322 may be further interposed
between the electrodes 325 to capture emitted OLED light 303. ’

Figure 40A illustrates one embodiment of a fingerprint sensor 330 used in conjunction with a multifunction
OLED screen 331 that has a touch panel function. In one aspect, the OLED screen 331 comprises a plurality of
discrete pixels 333 and is used to selectively emit OLED light 303 for display purposes. Additionally, a plurality of
photodetectors 324 may be integrated into the multifunction screen 331 to sense the presence of a touch pen or
stylus 334 when positioned over the multifunction screen 331.

As is known in the art of touch panel design, the presence of the stylus 334 may be detected when the
stylus 334 is positioned over a region of pixels 333 wherein the photodetectors 324 detect a change in ambient light
conditions. When the stylus 334 is brought into close proximity to the multifunction screen 331, the photodetectors

324 residing under the stylus 334 sense a reduction in the ambient lighting resulting from the stylus 334 blocking at
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least a portion of the light to prevent the light from interacting with the multifunction screen 331. The darkened area
under the stylus 334 can then be identified relative to other areas of the multifunctional screen 331 that do not sense
a change in ambient lighting to yield a method by which the position of the stylus 334 can be determined.

The multifunction OLED screen 331 [ fingerprint sensor 330 adds functionality for detecting and rendering
the fingertip 40 using the pixels 333 as a source of OLED light 303 to illuminate the fingertip 40. When a fingertip 40
is positioned over the sensor 330, reflected light 335, which is reflected by the fingertip 40 and directed into the
multifunction sereen 331 where the photodetectors 324 are, is used to sense the reflected light 335. As with certain
embodiments of the invention to be deseribed in greater detail below, a controller 490 may be used to compile the
triggering state of the photodetectors 324 and render an electronic image of the fingertip 40 in a manner that will be
described in greater detail hereinbelow.

An enlarged cross-sectional view of the multifunctional display screen 331 as shown in Figure 40A is shown
in Figure 40B to further illustrate the operation of the fingerprint sensor 330. A plurality of pixel elements 333 are
positioned in close proximity to form the multifunctional OLED screen 331. In one aspect, each pixel element 333
comprises a red 336, green 338, and blue 340 color component that can be individually engaged to provide
illumination of a specific wavelength or color. The color components 336, 338, 340 are formed in a layered stack
comprising alternating layers of color OLED cells 311 corresponding te a red cell, a green cell, and a blue cell.

Each of the color OLED cells 311 further comprise a corresponding transparent conducting oxide (TCO} layer
341 and a corresponding electrode 346. When current is passed between a specific TCO layer 341 and the
corresponding electrode 346, the OLED cell 311 associated with the TCO layer 341 and corresponding electrode 346
is selectively illuminated to produce OLED light 303 of a desired color or wavelength. At least a portion of the OLED
light 303 generated by the OLED cells 311 is directed through the upper surface 350 of the display screen 331 to
provide the illumination functionality of the multifunction screen 331. It will be appreciated by those of skill in the art,
that the arrangement of OLED cells 311 may be accomplished using a transparent OLED (TOLED) configuration or a
stacked OLED (SOLED} configuration, both of which are suitable for use in integration with the fingerprint sensor 330
into the touchscreen/display apparatus.

When the fingertip 40 covers the fingerprint sensor 330 and the multifunction screen illuminated 331,
reflected light 335 may be reflected by the fingertip 40, as described previously, to be subsequently detected by the
photodetector 324 positioned in close proximity to the pixel elements 333. In one aspect, the photodetector 324
comprises a thin film transistor (TFT) which is formed in a planarization layer 351 comprising a plastic, actylic, or
glass substrate located along the lower surface of the fingerprint sensor 330 | multifunctional OLED screen 331.

A plurality of black matrix areas 352 are additionally formed on each side of the pixel element 333. The
hlack matrix areas 352 block OLED light 303 from escaping from the sides of the pixel element 333 and thus
illuminating the photodetector 324 directly. The black matrix areas 352 may further be formed from plastic or acrylic
materials and are desirably opaque in nature to absorb or reflect OLED light 303 which is directed towards them. In

the illustrated embodiment, each photodetector 324 is positioned between two adjacent pixel elements 333 with
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black matrix areas 352 extending about the sides of the photodetector 324. This arrangement blocks incoming paths
of light aside from the path directly over the photodetector 324. When positioned in this manner, the photodetectors
324 may receive only reflected light 335 reflected by the fingertip 40 from an adjacent pixel element 333 thus
reducing stray light detection and improving sensitivity of the fingerprint sensor 330.

The surface of the fingerprint sensor 330 is formed by a second planarization layer 353 extending about the
pixel elements 333 and serves as an oxygen and moisture barrier to pratect the embedded electronic components.
The fingerprint sensor 330 may be further coated with a transparent topcoat layer 36 to provide added protection and
resistance to damage from exterior elements such as the stylus 334 and fingertip 40.

Figure 41 illustrates another embodiment of fingerprint sensor 330 integrated into the multifunction OLED
screen 331. In the illustrated embodiment, the OLED screen 331 has a directional functionality wherein in a first
direction 360 the OLED screen 331 functions as a display apparatus and touchscreen. In the first direction 360,
OLED light 303 is emitted from the plurality of color OLED cells 311 through a substrate/planarization layer 355 and
topcoat layer 36 of the screen 331. Subsequent detection of the presence of the stylus 334 can be made, as
previously described, by the plurality of photodetectors 324 interposed between the OLED cells 311.

The OLED screen 331 may édditionally possess a second, substantially transparent substrate/planarization
layer 355 and topcoat layer 36 positioned along the opposing side of the OLED screen 331 to permit a least a portion
of the OLED light 303 emitted by the OLED cells 311 to be transmitted through the opposing side of the screen 331 in
a second direction 361. This side of the screen 331 is configured to function as a fingerprint sensor 330 wherein a
least a portion of the OLED light 303 is reflected 335 towards the photodetectors 324 when the fingertip 40 is
appropriately positioned along the second surface 350 of the OLED screen 331.

The directional functionality of the OLED screen 331 | fingerprint sensor 330 may be advantageously used
to reduce the accumulation of dirt, oils, residues and other contaminants on the display side 360 of the screen 331.
These accumulations may occur when the fingerprint sensor 330 is repeatedly used and results in reduced display
quality. In a single direction integrated display and fingerprint sensing device, repeated cleaning of the screen may be
necessary to remove the smudges and residues left behind by the fingertip 40. Confining finger sensing activities to a
side other than the display side 360 of the screen 331 beneficially reduces the problems associated with the
accurnulation of these contaminants. Furthermore, by using the light 303 emitted from the OLED cells 311 in
opposing directions, the fingerprint sensing apparatus 330 desirably saves space and reduces the number of elecironic
components which are needed to fabricate a display device with the plurality of functionalities described ahove.

Figure 42A-B illustrates an OLED fingerprint sensor 370 with an integrated color filter. As previously
discussed, color filters may be advantageously used to select colors or wavelengths of light that yield improved
contrast and resolution when imaging the fingertip 40. Figure 42A illustrates a portion of the OLED display 331
comprising a plurality of pixel elements 333. Each pixel element 333 comprises three OLED color cells 311
corresponding to a red cell, a green cell, and a blue cell and may be selectively engaged to provide a large number of

possible color combinations and wavelengths. The pixel elements 333 further comprise an integrated photodetector
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324 and color filter 371 which are used to identify reflected light 335 when a fingertip 40 is positioned over the
fingerprint sensor 370 in a manner that will be discussed in greater detail hereinbelow.

The cross-sectional detail of the pixel elements 333 shown in Figure 42B, further illustrates the arrangement
of the OLED fingerprint sensor 370 wherein the OLED color cells 311 are positioned on the substrate 355 with
interposing color filter-protected photodetectors 324. Black matrix structures 352 are further positioned between
each OLED cell 311 and its corresponding photodetector 324 to prevent emitted OLED light 303 from undesirably
triggering the adjacent photodetectors 324 without first interacting with the fingertip 40. A substantially transparent
hardcoat layer 35 may additionally be formed on the surface of the color filter 371 and OLED cells 311 and serves as
a protective and planarization layer. The resulting surface of the fingerprint sensor 370 is then coated with a first
protective layer 502. In this embodiment, the first protective layer 502 is a substantially transparent conductive
material, such as indium-tin-oxide adapted to protect the fingerprint sensor 370 from damage due to electrostatic
discharge in a manner that will be described in greater detail below.

Rendering of the fingertip 40 is accomplished by illuminating at least one of the OLED cells 311 so as to
direct OLED light 303 towards the fingertip 40. Reflected light 335 is then redirected into the fingerprint sensor 370
where the color filier 371 permits the selective illumination of the underlying photodetector 324. In one aspect, each
color filter 371 is matched to the color of the OLED cell 311 to which it is adjacently positioned to permit
transmission of the reflected light 335 produced by the corresponding OLED cell 311. Reflected light 334 comprising
light of an undesirable wavelength or color are excluded by the color filter 371 and prevented from triggering the
underlying photodetector 324.

One advantage obtained by using this configuration of OLED fingerprint sensor 370 is that the fingertip 40
can be simultaneously illuminated with more than one color or wavelength of light 373. Each color or wavelength of
light 373 can then be used to resolve an independent image of the fingertip 40 and the results combined by the
controller 490 to yield an improved image or rending of the fingertip 40. The use of integrated color filters 371
additionally prevents undesirable ambient or reflected light from triggering the photodetector 324 without blacking the
desirable color or wavelength of light 373 produced by the OLED cells 311.

Thus, the aforementioned GLED fingerprint sensor 370 may be integrated into a display apparatus or monitor
without affecting the quality or tint of a displayed image while simultaneously providing a method for selecting
optimized color or wavelength of light 373 to be used in resolving the fingerprint. Additionally, the OLED fingerprint
sensor 370 may be manufactured with a thickness between approximately 2.0 m and 3.0 m thus making it highly
suitable for integration into electronic devices where size and weight are a significant consideration.

Figures 43A-B illustrate the OLED fingerprint sensor 330 comprising an OLED emitting layer 380. As shown
in Figure 43A, the OLED emitting layer 380 is formed on a sealant layer 381 which serves as a protective or insulating
base for the fingerprint sensor 330. The OLED emitting layer 380 further comprises a plurality of functional layers
which are arranged, as previously discussed, to inject electrical charges into the organic polymer layer 314 so as to

induce light emissions in the form of electroluminescence.
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In one aspect, the sealant layer 381 may be desirably formed from a rigid material such as glass, metal, or
plastic with a thickness between approximately 0.3 mm and 1.1 mm. In applications where the overall thickness of
the fingerprint sensor 380 is desirably minimized, a thin film of Vitex® may be used to form the sealant layer 381
wherein the Vitex® film forms a layer of approximately 1 micrometer.

A conductive layer 357 comprising aluminum, lithium fluoride or other suitable metal or metal alloy is
interposed between the OLED emitting layer 380 and the sealant layer 381 and forms a first of the two electrode
layers through which a voltage may be applied to induce the OLED emitting layer 380 to luminesce. In one
embodiment, the second electrode comprises a transparent conductive oxide 382 which in this embodiment comprises
a layer of indium tin oxide formed on the opposing side of the OLED emitting layer 380.

A substantially transparent substrate layer 383 is further formed on the surface of the transparent
conductive oxide 382 to transmit emitted OLED light 303 towards the fingertip 40. The substrate layer 383
additionally serves a hase for an upper sensor layer comprising one of the aforementioned fingerprint sensing layer
379, such as the active matrix sensor array or LCD sensor array. The sensor layer 379 is positioned in close
praximity to the surface of the fingerprint sensor 330 to capture light reflected from the fingertip 40 and render the
fingerprint image as discussed in previous sections.

As with other embodiments of the fingerprint sensor, upper protective layers 358 may be formed on the
surface of the sensor layer 379 to provide necessary planarization and protection of the underlying sensor layer 379.
These upper protective layers 358 comprise the first protective layer 502, the hardcoat layer 35, and a top-coat layer
36. Additionally, a color filter 385 may be interposed between these layers 502, 35, 36 to selectively permit light of
a particular color or wavelength to enter the fingerprint sensor 330. The color filter 385 also permits the emitted
OLED light 303 of the OLED emitting layer 380 to he transmitted through the fingerprint sensor 330 to improve the
illumination of the fingertip 40.

Figure 438 illustrates the OLED fingerprint senser 330 with the integrated OLED backlight 242 wherein the
upper protective layers 358 comprising the hardcoat layer 35, topcoat layer 36, first protective layer 502, and color
filter 383 are desirably formed from a single multifunctional or composite layer 387 to serve substantially the same
purpose as the aforementioned individual layers 502, 35, 36, and 383. The composite layer 387 in this embodiment
simplifies the manufacturing steps required to produce the fingerprint sensor 330 and may advantageously require less
material with a reduced overall thickness.

In one aspect, the overall thickness of the fingerprint sensor 330 is less than 2.1 millimeters with the
composite layer 387 having a thickness of approximately 7 micrometers, the substrate surface having a thickness of
approximately 1.1 millimeters and the backlight apparatus 242 having a thickness of approximately 0.5 micrometers.
These relatively small dimensioned requirements contribute to the increased flexibility in integrating the fingerprint
sensor 330 into electronic devices without unduly increasing the overall size of the device to accommodate the

fingerprint sensor 330.
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Figure 44 A-B illustrates another application of the OLED fingerprint sensor device 330 wherein an
identification card 388 contains an embedded fingerprint sensor 330 and controller 490. The identification card 388
is desirably used in conjunction with an imaging device 389 (Figure 44B) wherein the identification card 388 is placed
on a receiving face 390 of the imaging device 389. The imaging device 389 contains an opening 391 which is
positioned under the fingerprint sensor 330 when the identification card 388 is properly positioned over the imaging
device 389 so as to permit light to enter an interior compartment 392 of the imaging device 389.

During operation of the imaging device 389 the fingertip 40 is placed in contact with the embedded
fingerprint sensor 330 on the identification eard 388 and a pixilated OLED layer 394 generates light 395 which is
directed towards the fingertip 40. As described in previous sections, at least a portion of the light 395 is reflected by
the ridges 42 and/or valleys 44 of the fingertip 40 back into the sensor 330. The reflected light 395 passes through ‘
substantially transparent layers 396 of the identification card 388 and enters the interior compartment 392 of the
imaging device 389.

Within the imaging device 389, a lens assembly 393 is positioned so as to direct and/or focus at least a
portion of the light 395 onta an imager 399 such as a charge-coupled device {CCD} imager or Complementary Metal-
Oxide-Silicon (CMOS) imager. The imager 399 captures the fight 395 to reconstruct an image of the fingertip 40 and
subsequently uses this information for verification of the identity of the individual whose fingertip 40 has been placed
on imaging device 389.

In one aspect, the lens assembly 393 may further comprise a color filter to bleck undesirable reflected light
of an inappropriate wavelength, reduce ambient light entering the imager, or to improve the quality and contrast of the
image of the fingertip 40 to be rendered by the imager 399. It will be further appreciated that other components may
be used in conjunction with, or substituted for, the lens apparatus 393 such as a polarizing filter, a diffraction grating,
other components which can be used to improve the quality and resolution of the resulting fingerprint.

Figure 45 illustrates a laptop-computing device 400, wherein an optical image sensor system is employed for
user identification and verification by fingerprint detection, capture, and analysis. The optical image sensor system, in
one embodiment as a fingerprint sensor, may be integrated into a non-display area 401, such as a touchpad or a
pointing device, a viewing display area 402, or a housing area 403 of the computing device 400. The non-display area
401 may be modified to comprise a dual functionality, wherein, in one embodiment, a first function comprises a
fingerprint image senéor for user identification and verification and a second function comprises a touch sensitive
pointing device. It will be appreciated by one of skill in the art that any of the sensors 10, 200, 300, 330, 370
previously described can be adapted to cooperate with the devices 331, 400, 410 as well as the sensors 420, 450,
468, and 500 to be described in greater detail below without detracting from the spirit of the present invention.

For example, in a normal operation embodiment, the non-display area 401 may function as a conventional
pressure sensitive pointing device controller, but to login or gain access to the computing deviee 400, the non-display
area 401 may function as an optical fingerprint sensor for user identification and verification. In which case, a

transparent layer may replace the conventional upper opagque layer of the non-display area 401 for the optical image
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sensing of a fingerprint. The viewing display area 402 utilizes imaging techniques further discussed below with
reference to Figures 47 and 48. Furthermere, the fingerprint sensor integration and application into the housing area
403 also utilizes imaging techniques further discussed below with reference te Figure 49.

The benefit to integrating a fingerprint sensor into the computing device 400 is that the overall reduced bulk
of the computing device 400 increases convenience and manageability of the computing device 400. In portable
situations, the overall size and weight of the computing device 400 is a concern, which deters the employment of a
discrete fingerprint sensor. With the application of an integrated fingerprint sensor, it may be appreciated that the
need of an external connection port for the attachment of a fingerprint sensor is reduced and is no longer required by
the sensor, which increases the user identification and verification procedural efficiency and convenience thereof.

In Figure 46, an optical image sensor system, in one alternative embodiment, may be integrated into a
Personal Digital Assistant (PDA) device 410. The placement of the optical image sensor systém, in various
embodiments, may be integrated into a non-display area 411, a display apparatus area 412, or the display casing area
413 of the PDA device 410. The non-display area 411 refers to a stylus sensitive region thai can be modified to
comprise a dual functionality, wherein, in one embodiment, a first function comprises an optical fingerprint image
sensor for user identification and verification, and a second function comprises a stylus sensor. The display apparatus
area 412 utilizes imaging techniques further discussed below in Figures 47 and 48. The fingerprint sensor integration
and application into the display housing area 413 also utilizes imaging techniques further discussed below in Figure
49,

Handheld computing devices and sub-compact electronic devices exemplify convenience and portability. The
"ease of use" concept is inherent to the marketability of such small personal electronic computing devices. Many of
these devices do not have peripheral connection ports for the attachment of external devices, such as a discrete
fingerprint sensor. From this conceptualization, it may be appreciated that an integrated fingerprint sensor into the
small personal electronic device would hetter serve the user, wherein portability, flexibility, convenience, and
manageability are of high concern. The assimilation of an embedded fingerprint image sensor inta the PDA 410 would
seek to maintain the inherent value and nature of the small PDA 410 by preserving the size, weight, and portability of
the PDA 410.

Many electronic computing devices, including persenal devices or otherwise, integrate liquid crystal display
imaging for viewing digital information. As is known in the art, many LCD devices comprise an array of microscopic
partitions {pixels), preferably rectangular in form, wherein information is displayed through the internal manipulation of
externally reflected or projected light. The liquid crystals themselves are typically classified as non-emissive display
elements that generally do not generate their own light, but, alternatively, an LCD apparatus either passes or blocks
reflected or projected light that is emitted from an external lighting source, wherein the reflected or projected light is
supplied by a back or side active lighting source. LCD devices that are generally projective in nature tend to employ an

active lighting source to illuminate and display electronic or digital information to a user via a display apparatus.
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Figure 47, illustrates one embeodiment of fingerprint sensor system 420 integrated into a passive matrix
liquid crystal display (LCD) 425, wherein the image sensed is a fingerprint. The fingerprint sensor system 420, in one
embodiment, comprises a relief object sense layer 430, the passive matrix LCD 425, and an active back light source
423, wherein the sense layer 430 is formed on the upper surface of the LCD 425.

The relief object sense layer 430 of the fingerprint sensor system 420, in one embodiment, comprises an
array 58 of light-sensing optical detectors 60 encapsulated in a transparent glass substrate 427 material, wherein the
relief object sense layer 430 is formed on the upper surface of LCD 425, In one embodiment, the glass substrate 427
has an index of refraction close to that of a fingertip 40. In addition, the optical detectors 60 are spaced
approximately between 50 and 60 m apart to permit sufficient light to pass between adjacent optical detectors 60.
The optical detectors 60, may be formed of a semiconductor based materials in the manners previously described.

When the fingertip 40 is placed onto the upper surface of the relief object sense layer 430, the ridges 42 are
in contact with the upper surfaee of the relief object sense layer 430, while the valleys 44 form air-filled pockets or
regions above the relief object sense layer 430. By illuminating the fingertip 40 and positioning an array of optical
detectors 60 within the substrate layer 427, light 422 is able to pass between the fingertip 40 and the relief object
sense layer 430 and is then reflected from the air filled vallays 44 and projected onto the array 58 of optical detectors
60. In this way, the ridges 42 can be visually distinguished from the valleys 44 to form an optical image of the
fingertip 40. Thus, an optical image of the fingertip 40, in one embodiment, can be sensed, captured, and rendered
electronically for future use, such as user identification and verification.

Integrating the fingerprint sensor system 420 into an LCD 425 offers many benefits to the user including
convenience and ease of access to the fingerprint sensor system 420. An embedded fingerprint sensor system 420
integrated into the substrate layer 427 provides a surface for placement of the user's fingertip 40. In addition, the
backlight apparatus 423 provides ample light for fingerprint detection, and the user does not have to worry about
attaching a discrete fingerprint sensor device to a peripheral port. Thus, the integrated fingerprint sensor system 420
increases overall efficiency, convenience, and manageability of a personal electronic device equipped therewith.

In one aspect, the passive matrix LCD 425 comprises an incoming glass substrate layer 437 and an outgoing
glass substrate layer 441 with a liquid crystal element layer 429 interposed between the two surface treated
fransparent glass substrate layers, 437 and 441. The two glass substrate layers, 437 and 441, are approximately
1100 microns thick, and the liquid crystal element layer is approximately 5 microns thick. The functionality of liquid
crystals and the passive matrix LCD 425 will be further discussed below.

The incoming glass substrate layer 437 further comprises a polarized filter layer 426 formed on a first
surface 408 of the substrate 437 and a first series of contiguous electrode traces 428 patterned and etched, in a
manner well known in the art, into a series of rows formed on a second surface 404 of the substrate 437. The
polarized filter layers 426 are approximately 60 um thick, and are usually formed of iodine material in a manner !knnwn

in the art.
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A voltage applied to the electrode traces 428 induces an electrical field across the liquid crystal element
429, which enables or disables the ability of reflected or projected light to internally traverse the liquid crystal element
429. The electrode traces 428, in one embodiment, are formed of Indium Tin Oxide (ITO), which is a transparent
conductive material, wherein the electrode layer is approximately 0.15 microns thick, and are formed by a sputter
deposition technique known in the art. Furthermore, the electrode traces 428 are patterned to form the rows and
columns of a passive matrix display or the individual pixels of an active matrix display. The active matrix display
embodiment will be further discussed herein below.

The polarized filter layers 428 is preferably polarized in a first fixed direction, whereby light can only pass
through if it is oriented in the same first fixed direction of the polarized filter layers 426. Gonversely, the orientation
of the second direction is preferably a 90-degree rotational offset of the orientation of the first direction. The
orthogonal polarized filters, 426 and 432, act as a medium that only passes light if the plane of the light is oriented in
a specific pre-determined direction, wherein incoming light is oriented in a first direction and outgeing light is oriented
in a second direction.

As is known in the art, liquid crystals exhibit properties of a liquid, defined by the ability of molecules to
freely move about within a material, and the properties of a solid, defined by the ability of molecules within a material
to orient in one common direction. In one embodiment, nematic liquid crystals exhibit this phenomenon with a definite
molecular order or pattern, whereby liquid crystal molecules are oriented in distinct parallel lines. As a result,
exemplary ordered liquid crystal molecules, known as Twisted Nematic (TN} liquid crystals, are capable of performing
a highly uniform twist in the absence of an electric field. Conversely, in the presence of an electric field, TN liquid
crystal molecules untwist causing polarized light passing through the untwisted liquid erystal molecules to
substantially diffuse most of the incoming light, which produces a darkened pixel image. Therefore, an exemplary type
of LCD device is the Twisted Nematic display, wherein the TN display comprises a nematic liquid crystal element
interposed between two transparent glass substrate layers.

For example, the absence of an applied eleciric field across a liquid crystal element causes the liquid crystal
molecules to twist which rotates the incoming plane of light 90-degrees, wherein the outgoing rotated plane of light
can pass through the plane of the second polarized filter. Conversely, in the presence of an electric field, the liquid
crystal molecules untwist, which results in an un-rotated incoming plane of light, wherein an un-rotated outgeing plane
of light diffuses and cannot fully penetrate the plane of the second polarized filter.

The outgoing glass substrate layer 441 comprises a second series of contiguous electrode traces 407
patterned and etched, in a manner well known in the art, into a series of columns, orthagonal to the electrode rows ,
formed on a first surface 405 of the substrate 441 and a second polarized filter layer 432 formed on a second surface
406 of the substrate 441. The electrode trace layers, 407 and 428, are approximately 0.15 microns thick, and are
formed by a deposition technigue in a manner known in the art. The second polarized filter layer 432 is preferably
polarized in a second fixed direction, which is orthogonal to the first fixed direction of the polarized filter layer 426,

wherein light can only pass through if it is eriented in the same second fixed direction of the polarized filter layer 432.
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When, in one embodiment, the two glass substrates, 437 and 441, are assembled into the LCD 425, the
orthogonal intersection of electrode traces 428 and 407 forms a pixel 409, whereby the pixel 409 is addressed by the
electrode traces 428 and 407. For example, in one embodiment, when a pulse is sent down one electrode trace 407
and the corresponding addressed electrode trace 428 is graunded, the induced electric field across the pixel 409 can
alter the visual appearance of the liquid crystal element 429, which is referenced by the specifically addressed pixel
409. The resultant electric field across a liquid crystal element 429 rotates the polarized plane of light from an active
light source 414, which alters the visual appearance of the addressed pixel 409. In addition, if the pixel 409 is not
addressed, then the visual appearance of the pixel 409 remains unaltered. By addressing and non-addressing multiple
pixels 409 at one time, a preferred image can be visualized on the LCD 425.

The back light apparatus 423 is formed, in various embodiments, with an array of tightly packed LEDs,
multiple fluorescent tubes, or an array of miniature light bulbs in a manner known in the art. The back light apparatus
423 provides the LCD 425 and the sense layer 430 with a constant projection of light 422, wherein the intensity of
the light 422 is sufficient for proper LCD 425 and fingerprint sensor system 420 functionality. The back light
apparatus 423 comprises the active light source 414 and a back light reflector 415, wherein the light 422 is
substantially projected towards the LCD device 425. The back light reflector 415, in one embodiment, comprises a
material with a known reflective coating, whereby the back light reflector 415 substantially redirects any diverging
light 422 from the back light apparatus 423 towards the LCD device 425.

For proper functionality, it is desired to reduce external ambient light from impinging upon the optical
detectors 60 by completely covering the active optical image sense region with fingertip 40. Ambient light can have
the effect of reducing the contrast resolution between the ridges 42 and the valleys 44 of the fingerprint image by
providing unwanted conduits for light encroaching onto the optical detectors 60. Moreover, during the fingerprint
image capture mode, the LCD device 425 must allow the light 422 to pass through for image reflection of the ridges
42 and the valleys 44 of the fingertip 40. As a result, an electric field should not he present across the LCD device
425 during the fingerprint image capture mode due to the diffusion of light 422 when an electric field is applied across
the LCD device 425,

Figure 48 illustrates another embaodiment of a fingerprint sensor system 450 integrated into an active matrix
LCD 451, wherein the image sensed is a fingerprint. The fingerprint sensor system 450, in one embodiment, comprises
the relief object sense layer 430, the active matrix LCD 451, and the active back light 423, wherein the relief object
sense layer 430 is formed on the upper surface of the active matrix LCD 451. The relief object sense layer 430 of the
fingerprint sensor system 450, in this embediment, is utilized in the same manner as in the fingerprint sensor system
420 as previously described. The active back light 423 provides the active matrix LCD 451 and the sense layer 430
with a constant projection of light 422, wherein the operation and formation are incorporated in the same manner as
in the fingerprint sensor system 420.

In one aspect, the active matrix LCD 451 comprises an incoming glass substrate layer 452 and an outgoing

glass substrate layer 453 with the liquid crystal element layer 454 interposed between the two glass substrate
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layers, 452 and 453. The two glass substrate layers, 452 and 453, are approximately 1100 microns thick, and the
liquid crystal element layer 454 is approximately 5 microns thick. The functionality of the active matrix LCD 451 will
be further discussed helow.

The incoming glass substrate layer 452 comprises the polarized filter layer 426 formed on a first surface
455 of the substrate 452 and the electrode trace 428 patterned and etched, in a manner well known in the art, into
an array of individual partitions 456 formed on a second surface 457 of the substrate 452. The polarized filter layer
426 is preferably polarized in a first fixed direction, whereby light 422 can only pass through if the light 422 is
oriented in the same first fixed direction of the polarized filter layer 426.

The outgoing glass substrate layer 453 comprises the electrode trace 407 formed on a first surface 458 of
the substrate 453 and a second polarized filter layer 432 formed on a second surface 459 of the substrate 453. The
electrode trace layers, 428 and 407, are approximately 0.15 microns thick. The second polarized filter layer 432 is
preferably polarized in a second fixed direction, which is orthegonal to the first fixed direction of the first polarizéd
layer 426, wherein light 422 can only pass through if it is oriented in the same second fixed direction of the polarized
filter layer 432.

When, in this embodiment, the two glass substrates, 452 and 453, are assembled into the active LCD 451,
the intersection of the electrode trace 426 and the patterned electrode partition 456 forms a pixel 409. Individual
electrode partitions 456 comprise a hydrogenated amorphous silicon (a-Si:H) type Thin Film Transistor (TFT) 460 that
indirectly addresses individual pixels 409, wherein the a-Si:H TFT 460 characterizes a pixel switch. The a-Si:H TFT
460 devices are formed by a sputtering deposition technigue in a manner known in the art. The pixel 409 is addressed
by applying a current to the a-Si:H TFT 460 gate terminal, which switches the a-Si:H TFT 460 “on" and permits a
charge to transfer from the a-Si:H TFT 480 source terminal onto the electrede partition 456. The resultant electric
field across the liguid crystal element layer 454 rotates the plane of light from the light source 414, which alters the
visual appearance of the addressed pixel 409. Once the pixel 409 has been addressed, the a-Si:H TFT 460 gate
terminal is reversed biased to insure that no charge can pass into an adjacent pixel 409.

By addressing multiple pixels 409 at one time, a preferred image can be visualized on the active LCD 451. To
insure proper charge storage for a single display cycle and to carefully control the charge state of the pixel 409,
electrode partition 456 incorporates a capacitor 461 in conjunction with the TFT 460, wherein the capacitor 461
provides a continuous refresh of charge to the TFT 460. Thus, the pixel 409 warrants the ability te provide a
continuous visual appearance. Conversely, if TFT 460 is switched "off" hy not applying a current to the TFT 460 gate
terminal, then the visual appearance of the addressed pixel 409 remains unaltered. By addressing and non-addressing
muitiple pixel 409 at one time, a preferred image can be visualized on the active LCD 451.

Liquid crystal displays employ a light source , such as the lighting apparatus 423 represented in Figures 47,
48, and 49. Liguid crystal displays can utilize an ambient lighting source and further employ a reflective surface
mounted behind the LCD device. Reflective displays have limited brightness capabilities due to the fact that light

passes through multiple polarized filter layers, which significantly diminishes the overall intensity of the reflected light.
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An exemplary method for providing light to both passive and active LCD devices is through an active projected lighting
source.

A hack or side projected lighting system reliably increases overall light intensity to the LCD device, wherein
the light source, mounted behind or at the edges of the LCD device, reduces the need for reflected ambient light.
Active matrix displays commonly utilize back or side lighting systems to increase light intensity, and, in most cases,
passive matrix displays also incorporate back and side lighting systems to improve overall light intensity. Moreover,
the array of photo-detectors 60 in the relief object sense layer 430 reduces the intensity of light seen by the user,
wherein the appearance comprises a reduced brightness over the optical image sensor system region. To combat this
potential problem, the light source should project a higher intensity of light 422 through the optical image sensor
system region, which results in a balanced visual appearance for the user over the entire viewing display area of the
display apparatus.

Figure 49 illustrates a cross-sectional view of an LCD system 465, wherein the LCD system 465 comprises
an electronic device housing substrate 466, an LCD 467, and a fingerprint sensor 468.

The LCD 467 comprises a back light reflector 469, an active back lighting source 470, and a transparent
protective screen 471, wherein the LCD 467 is attached to the housing substrate 466. The active back lighting source
470 emits and provides light 422 te the LCD 467, and, in addition, the back light reflector 469 reflects light 422 from
the active back lighting source 470 and any external ambient light towards the LCD 467. The fingerprint sensor 468
is embedded and integrated into the housing substrate 466, wherein the back light reflector 469 does not prevent the
active back lighting source 470 from emitting and providing light 422 to the fingerprint sensor 468. Furthermore, the
active back lighting source 470 simultanecusly emits and provides light 422 to the LCD 467 and to the fingerprint
sensor 468.

Thé fingerprint sensor 468, in one embodiment, comprises the array 58 of optical detectors 60 encapsulated
in a transparent glass substrate 472, wherein the fingerprint sensor 468 is formed on the active back lighting source
470 and embedded and integrated into the housing substrate 466. In one embodiment, the glass substrate 472
material has an index of refraction close to that of a fingertip 40.

When the fingertip 40 is placed onte the glass substrate 472, the fingertip ridues 42 are in contact with the
glass substrate 472, while the fingerprint valleys 44 form air-filled pockets or regions above the substrate 472. By
illuminating the fingertip 40 and positioning an array of optical detectors 60 within the glass substrate 472, the light
422 is able to pass between the fingertip 40 and the glass substrate 472 and is then reflected from the air filled
valleys 44 and projected onto the array 58 of optical detectors. In this way, the ridges 42 can be visually
distinguished from the valleys 44 to form an optical image of the fingertip 40. Thus, an optical image of the fingertip
40 can be detected, captured, and saved for future use, such as user identification and verification.

The advantage to integrating an embedded fingerprint image sensor into the housing substrate of an
electronic device is that the overall reduced bulk of a portable electronic device increases overall flexibility,

convenience, and manageability of the portable electronic device. In portable situations, the overall size and weight of
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the personal electronic device is a concern, which deters the employment of a discrete, standalone fingerprint sensor
device. In addition, with the application of an integrated fingerprint sensor into a personal computing electronic device,
it may be appreciated that the need of an external connection port for the attachment of a fingerprint sensor is
significantly diminished. Therefore, the fingerprint image sensor no longer requires an external peripheral connection
port, and, as a result, the user identification and verification procedural efficiency and convenience are considerably
increased.

For proper functionality, it is desired to reduce external ambient light from impinging the optical detecters 60
by completely covering the active optical image sense region with the fingertip 40. Ambient light can have the effect
of reducing the contrast resolution between the ridges 42 and the valleys 44 of the fingerprint image by providing
unwanted conduits for light enc'roaching onto the optical detectors 60.

Figure 50 schematically illustrates, in one embediment, a functional procedure 480 for the fingerprint sensor
system 420 and 450, whereby the fingerprint comprises a pattern of the ridges 42 and the valleys 44 of the fingertip
40 of a user. The functional procedure 480 begins with the procedural block 481, wherein the fingertip 40 is placed
on the relief object sense layer 430 of the fingerprint sensor 420 and 450. The ridges 42 of the fingertip 40 make
contact with the upper surface of the sense layer 430, and the valleys 44 of the fingertip 40 do not make contact
with the upper surface of the sense layer 430. In various embadiments, finger print sensor 420 and 450 define an
active area 402, whereby the fingertip 40 is positioned over the active area 402 defined by the placement of the
finger print sensor 420 and 450.

In procedural block 482, the next step is to disable the electric fields in the LCD 425 and 451 where the
fingerprint sensor is formed. Disabling the electric field across the LCD 524, 451 allows light 422 to traverse through
the LCD 425, 451.

In procedural bloek 483, an active back light source 470 projects the light 422, which is emitted and
projected towards the LCD device 425 and 615. Any diverging light 721 is reflected from the reflector 613 towards
the LCD 425, 451.

In procedural block 484, the projected light 422 from the back light source 470 and the reflector 469
traverses the LCD 425, 451, whereby traversed light 422 illuminates the fingertip 40 placed on the upper surface of
the sense layer 430. At this time, an electric field applied across the liquid crystal element layers, 429, would inhibit
traversing light 422 from penetrating the LCD 425, 451 and reaching the fingertip 40.

In procedural block 485, traversed light 422 is reflected off of the ridges 42 and the vallays 44 of the
fingertip 40. In one embodiment, the glass substrate material 430 has an index of refraction close to that of a
fingertip 40. By illuminating the fingertip 40 and positioning an array of optical detectors 60 within the substrate
layer 427, the light 422 is able to pass between the fingertip 40 and the substrate 430 and is then reflected from the

air filled valleys and projected onto the array 58 of optical detectors 60.
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In procedural block 485, the reflected light is detected by the array 58 of optical detectors 60, and the
resolved fingerprint image is captured for user identification and verification. Once the fingerprint image is captured,
the functional procedure ends.

Figure 61 schematically illustrates a personal electronic device 486, which, in one embodiment, comprises a
controller 490, an input peripheral device 492, a display apparatus 494, and a fingerprint sensor 496 integrated into
the display apparatus 494. The input device 486 permits a user to input information. The display apparatus 494
projects light from a back or side lighting apparatus and provides a method for displaying electronic images on the
viewing area of the display apparatus. The controller 490 receives electronic signals from the input device 492 and
provides signals to the display 494. The controller 490 also receives electronic signals from the fingerprint sensor
496. The fingerprint sensor 496 is integrated into the display device 494 such that light projected from the display is
reflected off of a fingertip, which is positioned on the fingerprint sensor 496 surface, and captured by the fingerprint
sensor 496. The fingerprint sensor 496 sends signals to the controller indicative of the optical image captured by the
fingerprint sensor 496, wherein the fingerprint image sensed is an electronic representation of the fingerprint.

When utilizing an integrated fingerprint sensor, in various personal electronic devices, it may be appreciated
that increased flexibility and manageability of the personal electronic device is achieved, whereby an increased sense
of workspace organization results from the assimilation of an integrated fingerprint sensor into an electronic device.
Discrete standalone fingerprint sensors can be cumbersome, but an integrated fingerprint sensor increases
convenience by reducing the need for exchanging external connection ports for the use of a fingerprint image sensor
device. Furthermore, integrated fingerprint sensors preserve portability, size, and weight of the personal electronic
device, whereby the footprint of the device as a whole is maintained. As a result, it may be appreciated that an
integrated fingerprint sensor satisfies the needs of a user by increasing the flexibility, manageability, convenience, and
portability of the personal electronic device.

Figure 52 is a top view of a fingerprint sensor 500 comprising a first protective layer 502 adapted for
protecting the fingerprint sensor 500 against electrostatic discharge (ESD) and for improving the resolution of the
fingerprint sensor 500 in a manner that will be described in greater detail below. The fingerprint sensor 500 senses,
renders, and validates fingerprint patterns placed adjacent the fingerprint sensor 500 in the manner previously
described with respect to the fingerprint sensors 10,200, 300, 330, 370, 420, 450, 468.

In this embodiment, the fingerprint sensor 500 is embodied as a separate assembly, such as a PCMCIA card
as previously described and attached to a system 575, such as a PDA, laptop computer, and the like. However, it will
be appreciated by one of skill in the art that the inventive features of the finger print sensor 500 as desecribed in this
embodiment can also be adapted for use with the fingerprint sensors 10, 200, 300, 330, 370, 420, 450, 468 as
previously deseribed without departing from the spirit of the invention.

The first protective layer 502 of this embodiment is an electrically conductive, optically transparent
material. In one embodiment, the first protective layer 502 comprises a layer of indium-tin oxide (ITO) with a

composition of approximately 80% In,0, and 10% Sn0,. The first protective layer 502 is applied with a known
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sputtering technique to a thickness of approximately 1500A. In this embodiment, the SnG0, component of the first
protective layer 502 acts as an n-type dopant providing doner carriers to improve the electrical conductivity of the
first protective layer 502.

In one embodiment, the hardcoat layer 35 is interposed between the first protective layer 502 and
underlying optical detecters 60 so as to form a second protective Jayer 520 (Figures 58A and 58B). The second
protective layer 520, comprising the hardcoat layer 35, protects underlying structures, including the optical detectors
60, from damage due to physical contact such as scratching, erosion, etc. In alternative embodiments, the second
protective layer 520 comprises the top-coat layer 36. In another embodiment, the second protective hardcoat layer
520 is placed over the first protective layer 502 to improve the resistance of the finger print sensor 500 to physical
contact damage.

The first protective layer 502 is electrically connected to an analog circuit ground 504 via a planar
conductor 508. The analog circuit ground 504 provides a circuit reference node in a known manner. The planar
conductor 506 of this embediment is a paint or tracing of Silver (Ag) approximately 50 m thick and 1 mm wide
deposited on a substrate 576 with a conductive trace deposition, sputtering, soldering, wire-bonding, or other known
method of forming conduetive structures. The planar conductor 506 has the advantage of heing low profile and
minimally affecting the overall planarity of the fingerprint sensor 500, thereby maintaining optimal convenience for the
user. The planar nature of the fingerprint sensor 500 also facilitates integration of the fingerprint sensor 500 into
other devices as previously described with respect to the fingerprint sensors 10, 200, 300, 330, 370, 420, 450, 468.

A user of the fingerprint sensor 500 typically carries at least some electrostatic charge 510 in their body
and clothing. The electrostatic charge 510 can be of either positive or negative polarity and can have a kilovolt
potential. As the user touches the fingerprint sensor 500, the potential of the electrostatic charge 510 contained in
the user’s finger can be different than the potential of the fingerprint sensor 500. The potential difference will tend to
equalize by a discharge of the electrostatic charge 510 with the direction of current flow depending on the particular
potential difference according to known electrical principles.

Current induced by the electrostatic charge 510 will be distributed throughout the first protective layer 502
and will further flow from or to the analog circuit ground 504 depending on the direction of potential difference. Thus,
the electrostatic charge 510 carried by the user will be shunted to the analog circuit ground 504 through the first
protective layer 502 and the planar conductor 506 so as to equalize potential difference therebetween. As the first
protective layer 502 overlies and is electrically isolated from the optical detectors 60 (Figures 58A and 58B), the
electrostatic charge 510 is inhibited from discharging through the optical detectors 60, thereby minimizing the
potential for damage to the optical detectors 60 due to ESD.

The fingerprint sensar 500 also comprises a plurality of diode rings 578. The diode rings 578 are in electrical
communication with a connector 579. The connector 579 interconnects the fingerprint sensor 500 and the system
575 in a known manner. The diode rings are adapted to shunt ESD that may be picked up on the conductors of the

connector 579 to the analog ground 504.
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An additional advantage of the fingerprint sensor 500 of this embodiment is that shunting the electrostatic
charge 510 in the manner previously described also helps to maintain image resolution. In particular, if the
electrostatic charge 510 were not shunted away from the eptical detectors 60, the discharge of the electrostatic
charge 510 could create false signals to be read from individual optical detectors 60. The individual optical detectors
60 could unintentionally interpret localized ESD as impinging light reflected from the fingertip 40. Thus, the fingerprint
sensor 500 could mistakenly interpret ESD as light reflected off of ridges 42 and valleys 44 of a user’s fingertip 40
thereby corrupting the data and reducing the accuracy of the fingerprint sensor 500. The invention of this embodiment
offers the particular advantage of offering protection both from damage from discharge of the electrostatic charge
510 as well as maintaining the resclution of the images sensed by the fingerprint sensor 500 from being corrupted by
ESD in a single structure. This reduces the overall size and cost of the fingerprint sensor 500.

Figure 53 is a top view of an alternative embodiment of a fingerprint sensor 500. In this embodiment, the
fingerprint sensor 500 also comprises a metal layer 512. In this embodiment, the metal layer 512 comprises a layer of
copper foil approximately 0.1 mm thick. The metal layer 512 also defines an opening. The metal layer 512 ovetlies the
first protective layer 502 such that the opening in the metal layer 512 defines an active area 514. The active area
514 is generally oval and conforms generally to the contact profile of a finger. The active area 514 is that region of
the first protective area 502 not occluded by the opaque metal layer 512. The contour of the active area 514 provides
a pictograph suggesting to a user the appropriate place to position their finger to effect sensing and rendering by the
fingerprint sensor 500. The pictorial suggestion of the con;cour of the active area 514 is advantageous in that it is non-
verbal and thus non-language specific. This offers increased utility to the fingerprint sensor 500 in multi-national
markets.

The metal layer 514 is connected to the analog circuit ground 504 via a planar conductor 516. The planar

conductor 516 of this embodiment is substantially similar to the planar conductor 506, however, in alternative
embodiments, the planar conductor 506, 516 can comprise other conductive material such as copper, aluminum, and
conductive oxides or silicides. The planar conductor 516 is formed by soldering, deposition, wire-bonding, sputtering,
or other known methods of forming eonductive structures. As will be understood by one of skill in the art, the planar
conductor 516 is electrically isolated from other conductive structures such as the connector 579 by placement of
insulative material, such as plastic or silicon dioxide, between the planar conductor 516 and other structures in
manner well understood in the art.
The metal layer 514, as connected to the analog circuit ground 504 via the planar conductor 516, is adapted to shunt
the electrostatic charge 510 so as to equalize electrical potential in the manner previously described. An advantage of
the metal layer 514 is that it offers a secondary path for current travel thus increasing the capacity for discharging
electrostatic charge 510 of the fingerprint sensor 500 of this embodiment.

The improvement in image resolution provided by the first protective layer 502 is illustrated in Figures 54A
and 54B. In particular, it should be noted that the image sensed with a fingerprint sensor 500 with the first protective

layer 502 as illustrated in Figure 54B is less grainy or pixilated than a contrasting image sensed by a fingerprint
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sensor without the presence of the first protective layer 502 as illustrated in Figure 54A. It will be appreciated by one
of skill in the art, that a less grainy or pixilated image provides a more accurate image of the actual fingerprint pattern
of the user and facilitates an improved rendering of the fingerprint sensor 500, thereby increasing the sensitivity,
accuracy and convenience and utility of the fingerprint sensor 500.

Figure 55 is a circuit diagram of an additional aspect of the present invention. Figure 55 illustrates a live
finger detection system 530. The live finger detection system 530 detects and discriminates the presence or ahsence
of a live finger surface in contact with the fingerprint sensor 500. The live finger detection system 530 performs the
function of powering the fingerprint sensor 500 only when a living finger is in contact with the fingerprint sensor 500.
This function of the live finger detection system 530 enables power-saving for the fingerprint sensor 500 as power is
only supplied and consumed when the fingerprint sensor 500 is actually in the process of imaging a fingerprint. Thus,
the fingerprint sensor 500 of this embodiment draws less energy from a limited power source, such as a battery, in
battery powered applications such as PDAs or laptop computers.

The live finger detection system 530 also provides fraud protection for the fingerprint sensor 500. In
particular, the live finger detection system 530 is adapted to only engage the fingerprint sensor 500 when a living
finger is in contact with the fingerprint sensor 500 in a manner that will be described in greater detail below. In this
manner, the live finger detection system 530 inhibits a fraudulent user from employing an artifice imitating a finger
print, such as a rubber or dead finger to activate the fingerprint sensor 500 and render or validate a fingerprint image
from the artifice.

The live finger detection system 530 comprises a time varying voltage source 532, a finger contact 534,
and a sensing circuit 536. The time varying voltage source 532 provides a voltage of approximately 10 Vpata
frequency from 10 Hz to 10MHz. In one embodiment, the time varying voltage source 532 provides a voltage of 10 V,,
at 1 KHz. In alternative embodiments, the time varying voltage source 532 provides voltages at different frequencies.
The time varying voltage source 532 is constructed in a known manner.

The finger contact 534 provides a contact that is normally open and is selectively bridged by a finger
surface as a user places their finger in contact with the fingerprint sensor 500. Several embodiments of the finger
contact b34 are illustrated in Figures 57, 58A, and 58B and will be described in greater detail below with reference to
these Figures. When a user’s finger is in contact with the finger contact 534, this- condition will be referred to as
finger present 540 in the description to follow.

The sensing circuit 536 of this embodiment, comprises three resistors, R1 542, R2 544, R3 546, an Op Amp
550, an analog-to-digital converter (A/D) 552, and a comparator 554. R1 542 and R2 544 are connected in series
between the time varying voltage source 532 and analog ground 504. R1 542 and R2 544 are also connected as a
voltage divider with the node between R1 542 and R2 544 being connected to the non-inverting input of the Op Amp
550. The finger contact 534 and R3 546 are also connected as a voltage divider with the node between the finger

contact 534 and R3 546 being connected to the inverting input of the Op Amp 550.
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The output of the Op amp 550 is connected to the AJD 552 and the output of the A/D 552 is fed to the
comparator 554 such that input signals to the inverting and non-inverting inputs of the Op Amp 550 generate signals
to the comparator 554 in a known manner. The output of the comparator 554 is connected to the light source 50,
202, 242, 380, 414, 423, 470. The parameters of the sensing circuit 536 are selected such that presence of a living
finger with an impedance in the range of 5 KOhms to 70 KOhms at 1 KHz will generate a logic “1" output from the
comparator 554 so as to enable the light source 50, 202, 242, 380, 414, 423, 470. In a complementary manner,
absence of a living finger or an artifice without the correct finger impedance 556 will generate a logic “0” output from
the comparator 554 and inhibit the activation of the fingerprint sensor 500. Thus, the voltage dividers of R1 542 and
R2 544 and the finger contact 534 and R3 546 as connected to the time varying voltage source 532, generate inputs
to the Op Amp 550. If a living finger is not present or an artifice without the appropriate finger impedance 556 is
present, the fingerprint sensor 500 will not be enabled.

Figure 56 is a circuit diagram of an alternative embodiment of a live finger detection system 530. In this
embodiment, the live finger detection system 530 comprises a sensing circuit comprising resistors R4 562 and RS
564, a time varying voltage source 566, and the finger contact 534. In this embodiment, R4 562 has a resistance of
approximately 75 and R5 564 has a resistance of approximately 1k . The time varying voltage source generates a
voltage of 20V peak-to-peak at a frequency between 100Hz and 1MHz.

R4 562 and Rb 564 are connected in series with the finger contact 534 so as to form a voltage divider. In
this embodiment, the fingerprint sensor 500 monitors the voltage developed across the finger contact 534 due to the
finger impedance 556 in a known manner. In a similar manner to that previously described, if the finger impedance
556 is not within the range of 5K to 70K at 1 KHz, thereby indicating the absence of a finger or the presence of
something other than a live finger, the voltage read across the finger contact 534 will not be within the indicated
range and the fingerprint sensor 500 will not be enabled.

In certain embodiments of the live finger detection system 530, a first measurement of the finger impedance
556 is taken or sampled at a time varying voltage source 532, 566 of 10 V,, V (rms or P-P) and a frequency of 1KHz.
Then, at least a second measurement is taken at 10 V,, V and 5 KHz. In this manner, taking at least two
measurements better discriminates the capacitance of the finger thereby improving the live finger detection system'’s
530 abhility to discriminate the presence of a live finger.

These embodiments of the present invention offer the advantage of additional convenience to the user. In
particular, the user would need to place their finger on the fingerprint sensor 500 anyway and doing so enables the
fingerprint sensor 500 and simultaneously authenticates that a living finger is in place. In addition, once the finger is
removed, power is also disengaged from the optical detectors 60 and the light source 50, 202, 242, 380, 414, 423,
470 of the fingerprint sensor 500, thereby only powering the fingerprint sensor 500 when a finger is in contact with
the fingerprint sensor 500. In one embediment, the fingerprint sensor 500 can be adapted to power down when the
authentication procedure is completed regardless of whether a finger is still in contact with the fingerprint sensor

500.
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Figure 57 is a detailed, top view of one embodiment of the finger contact 534. In this embodiment, the finger
contact 534 comprises the first protective layer 502 and the metal layer 512. In this embodiment, the first protective
layer 502 and the metal layer 512 are electrically insulated from each other by a insulator layer 570 such that a
closed electrical circuit between the first protective layer 502 and the metal layer 512 is not formed unless an object,
such as a finger, bridges the gap between the first protective layer 502 and the metal layer 512. It will be appreciated
that in the embodiment of the finger contact 534 illustrated in Figure 57, the region of the insulative layer 570
wherein the metal layer 512 does not everlie the first protective layer 502 can comprise a solid insulator such as Si0,
or an air gap.

Figure 58A is a side, section view of an alternative embodiment of the finger contact 534. In this
embodiment, the finger contact 534 comprises the first protective layer 502, the metal layer 512, and the insulator
layer 570. In this embodiment, the metal layer 512 partially overlies the first protective layer 502 about the periphery
of the active area 514. Figure 58B illustrates an embodiment of the finger contact 534 comprising the first protective
layer 502, the metal layer 512, and the insulator layer 570 wherein the metal layer 512 does not overlie the first
pratective layer 502. It can be seen in Figure 58A and 58B that the active area 514 overlies the plurality of optical
detectors 60.

Figure 58 is a flow chart illustrating certain aspects of one embodiment of the method of operatien of the
present invention. In particular, a user places their finger on the active area 514 of the fingerprint sensor 500 in state
580. The user’s finger has a finger impedance 556 and the live finger detection system 530 will generate a signal
corresponding to the voltage developed across the finger in the manners previously described in state 582. The
fingerprint sensor 500 then determines in decision state 584 whether the signal generated in state 582 corresponds
to a live finger, i.e. to finger present 540. As previously described, in certain embodiments of the present invention,
multiple measurements of the finger impedance 556 may be made to better discriminate finger present 540. Designing
and implementing an appropriate decision logic for determining the presence of a live finger with multiple
measurements is well within the skill of one of erdinary skill in this art and will not be described in detail here.

If the fingerprint sensor 500 determines in state 584 that a live finger is present, the fingerprint sensor 500
enables the optical detectors 60 and the light source 50, 202, 242, 380, 414, 423, 470 in state 586. The fingerprint
sensor 500 then senses and authenticates the fingerprint in the manner previously described. When the fingerprint
sensor 500 determines that the sensing is complete in state 590, the fingerprint sensor proceeds to disable the optical
sensors 60 and the light source 50, 202, 242, 380, 414, 423, 470 in state 592. It should be appreciated that, in
decision state 590, wherein a determination is made if the fingerprint sensing is complete, can comprise actually
cempleting the sensing as previously described or removing the finger from the fingerprint sensor 500.

Although the foregoing description of the invention has shown, described and pointed out novel features of
the invention, it will be understood that various omissions, substitutions, and changes in the form of the detail of the

apparatus as illustrated, as well as the uses thereof, may be made by those skilled in the art without departing from
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the spirit of the present invention. Consequently the scepe of the invention should not be limited to the foregoing

discussion but should be defined by the appended claims.
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WHAT IS CLAIMED IS;

1. A fingerprint sensor wherein ;1 finger placed on the sensor is illuminated by both a light source and by
ambient light, the fingerprint sensor having a color filter that filters out a portion of the ambient light, the fingerprint
sensor comprising:

a contact surface which receives a fingertip of a user;

at least one light source which generates at least green light that is reflected by the fingertip;

a color filter which is substantially transparent to the green light and substantially opaque to a
portion of ambient light that is substantially transmitted through the fingertip; and

a plurality of optical detectors disposed from the contact surface with at least a portion of the
color fitter disposed between the optical detectors and the contact surface, the optical detectors positioned
to receive the green light reflected by the fingertip, the optical detectors generating electrical signals in
response to the received light, thereby providing an electronic representation of a fingerprint corresponding
to the fingertip.

2. The fingerprint sensor of Claim 1, wherein the portion of ambient light that is substantially transmitted
through the fingertip is primarily red light.

3. The fingerprint sensor of Claim 1, wherein the light source comprises a green light-émitting diode.

4. The fingerprint sensor of Claim 1, wherein the color filter comprises a polyimide material with dissolved
colorants. )

5. The fingerprint sensor of Claim 1, wherein the color filter comprises an organic material.

6. The fingerprint sensor of Claim 1, wherein the color filter comprises an inorganic material.

7. The fingerprint sensor of Claim 6, wherein the color filter comprises a multilayer structure of a-SiN,/a-
Si0,/a-SiN,0,.

8. The fingerprint sensor of Claim 1, wherein the color filter has a thickness between approximately 1.0
um to approximately 3.0 um.

9. The fingerprint sensor of Claim 1, wherein the color filter substantially covers the plurality of optical
detectors.

10. The fingerprint sensor of Claim 1, wherein the plurality of optical detectors are separated from one
another, thereby defining a region between the optical detectors, and the color filter is patterned such that the color
filter does not substantially cover the region between the optical detectors.

11. The fingerprint sensor of Claim 1, wherein the plurality of optical detectors comprise a planar array of
pixels. '

12. The fingerprint sensor of Claim 11, wherein the planar array of pixels is arranged in generally
orthogonal columns and rows.

13. The fingerprint sensor of Claim 1, wherein each optical detector comprises a switching diode and a

photodiode.
77

Samsung - Exhibit 1005 - Page 381



10

15

20

25

30

35

WO 01/69520 PCT/US01/07860

14. The fingerprint sensor of Claim 1, wherein the plurality of optical detectors comprises an opague matrix
which substantially bounds each optical detector, thereby separating the optical detectors from one another.
15. The fingerprint sensor of Claim 1, further comprising an opaque matrix which substantially bounds
portions of the color filter, thereby separating the pertions of the color filter from one another.
16. The fingerprint sensor of Claim 1, further comprising an opaque matrix which substantially hounds each
optical detector with an associated portion of the color filter.
17. The fingerprint sensor of Claim 1, wherein the plurality of optical detectors and the light source are
substantially co-planar.
18. A fingerprint sensar comprising:
at least one light source which generates light that is reflected by a fingertip;
a color filter which is substantially transparent to green light and substantially opague to non-green
light; and
at lsast one optical detector disposed from the fingertip with at least a portion of the color filter
disposed between the optical detector and the fingertip, the optical detector positioned to receive the green
light reflected by the fingertip.
18. A fingerprint sensor comprising:
a contact surface which receives a fingertip of a user, the fingertip comprising a pattern of ridges
and valleys, the contact surface in contact with the ridges of the fingertip;
at least one light source which generates light that is reflected from the contact surface;
a color filter which is substantially transparent to green light and substantially opague to non-green
fight; and
at least one optical detector disposed from the contact surface with at least a portion of the color
filter disposed between the optical detector and the contact surface, the optical detector positioned to
receive the green light reflected from the contact surface.
20. A fingerprint sensor comprising:
a substrate which is substantially transparent to green light;
at least one light source coupled to the substrate, the light source generating light that propagates
through the substrate and is reflected by a fingertip;
a color filter which is substantially transparent to green light and substantially opaque to non-green
light; and
at least one optical detector disposed from the fingertip with at least a portion of the color filter
disposed between the optical detector and the fingertip, the optical detector positioned to receive the green
light reflected by the fingertip.
21. A fingerprint sensor comprising:

at least one light source which generates light that is reflected by a fingertip;
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a color filter which is substantially transparent to green light and substantially apague to non-green
light; and

an optical detector layer disposed from the fingertip with at least a portion of the color filter
disposed between the optical detector layer and the fingertip, the optical detector layer positioned to receive
the green light reflected by the fingertip.
22. A fingerprint sensor comprising:

at least one light source which generates light that is reflected by a fingertip;

a color filter which is substantially transparent to non-red light and substantially opague to red
light; and

at least one optical detector disposed from the fingertip with at least a portion of the color filter
disposed between the optical detector and the fingertip, the optical detector positioned to receive the non-
red light reflected by the fingertip.
23. A fingerprint sensor comprising:

a contact surface which receives a fingertip of a user, the fingertip comprising a pattern of ridges
and valleys, the contact surface in contact with the ridges of the fingertip;

at least one light source which generates light that is reflected from the contact surface;

a color filter which is substantially transparent to non-red light and substantially opaque to red
light; and

at least one optical detector disposed from the contact surface with at least a portion of the color
filter disposed between the optical detector and the contact surface, the optical detector positioned to
receive the non-red light reflected from the contact surface.
24. A fingerprint sensor comprising:

a substrate which is substantially transparent to nan-red light;

at least one light source coupled to the substrate, the light source generating light that propagates
through the substrate and is reflected hy a fingertip;

a color filter which is substantially transparent to non-red light and substantially opaque to red
light; and

at least one optical detector disposed from the fingertip with at least a portion of the color filter
disposed between the optical detector and the fingertip, the optical detector positioned to receive the non-
red light reflected by the fingertip.
25. A fingerprint sensor comprising:

at least one light source which generates light that is reflected by a fingertip;

a color filter which is substantially transparent to non-red light and substantially opaque to red

light; and
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an optical detector layer disposed from the fingertip with at least a portion of the color filter
disposed between the optical detector layer and the fingertip, the optical detector layer positioned to receive
the non-red light reflected by the fingertip.
26. A fingerprint sensor comprising:

at least one light source which generates light that is reflected by a fingertip;

a color filter which is substantially opaque to a portion of ambient light that passes through the
fingertip; and

at least one optical detector disposed from the fingertip with at least a portion of the color filter
disposed between the optical detector and the fingertip, the optical detector positioned to receive a portion
of the light that reflects from the fingertip and passes through the celor filter.
27. A fingerprint sensor comprising:

a contact surface which receives a fingertip of a user, the fingertip comprising a pattern of ridges
and valleys, the contact surface in contact with the ridges of the fingertip;

at least one light source which generates light that is reflected from the contact surface;

a color filter which is substantially opaque to a portion of ambient light that passes through the
fingertip; and

at least one optical detector disposed from the contact surface with at least a portion of the color
filter disposed between the optical detector and the contact surface, the optical detector positioned to
receive a portion of the light that reflects from the contact surface and passes through the color filter.
28. A fingerprint sensor comprising:

at least one light source coupled to a substrate, the light source generating light that propagates
through the substrate and is reflected by a fingertip, the substrate being substantially transparent to the
light generated by the light source;

a color filter which is substantially opague to a portion of ambient light that passes through the
fingertip; and

at least one optical detector disposed frem the fingertip with at least a portion of the color filter
disposed between the optical detector and the fingertip, the optical detector positioned to receive a portion
of the light that reflects from the fingertip.
29. A fingerprint senser comprising:

at least one light source which generates light that is reflected by a fingertip;

a color filter which is substantially opaque to a portion of ambient light that passes through the
fingertip; and

an optical detector layer disposed from the fingertip with at least a portion of the color filter
disposed between the optical detector Iaye; and the fingertip, the optical detector layer positioned to receive

a portion of the light that reflects from the fingertip.
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30. A fingerprint sensor comprising:

at least one light source which generates light that is reflected by a fingertip; and

at least one optical detector dispesed from the fingertip, the optical detector positioned to receive
the light generated by the light source and reflected by the fingertip, the optical detector comprising a color
filter which is substantially transparent to the light that is generated by the light source and reflected by the
fingertip and substantially opaque to a portion of ambient light substantially transmitted through the
fingertip, whereby the optical detector is substantially responsive to the light that is generated by the light
source and reflected by the fingertip and is not substantially responsive to the portion of ambient light
substantially transmitted through the fingertip.
31. A fingerprint sensor comprising:

at least one light source which generates light that is reflected by a fingertip; and

a plurality of eptical detectors disposed from the fingertip, the eptical detectors positioned to
receive the light generated by the light source and reflected by the fingertip, the optical detectors each
comprising:

a switching diode;

a photodiode comprising a photoactive p-layer, an intrinsic layer, and an n-layer; and

a color filter layer covering the photoactive p-layer, the color filter layer substantially transparent
to the light generated by the light source and reflected by the fingertip and substantially opaque to a portion
of ambient light substantially transmitted through the fingertip,

whereby the optical detectors are substantially responsive to light that is generated by the light
source and not substantially responsive to the portion of ambient light substantially transmitted through the
fingertip.

32. A fingerprint sensor wherein a finger placed on the sensor is illuminated by both a light source and by

ambient light, the fingerprint sensor having a color filter that filters a portion of the ambient light, the fingerprint

sensor comprising:

a substrate comprising a first material which is substantially transparent to light with wavelengths
within a first range of wavelengths;

a contact surface which receives a fingertip of a user;

a color filter layer comprising a second material which is substantially transparent to light with
wavelengths within the first range of wavelengths and substantially opaque to a portion of ambient light
with wavelengths within a second range of wavelengths, the portion of ambient light ﬁropagating through
the fingertip;

at least one light source coupled to the substrate, the light source generating light with at least
one wavelength within the first range of wavelengths, the light propagating through the substrate to the
fingertip; and
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a plurality of optical detectors disposed from the contact surface with at least a portion of the
second material disposed between the optical detectors and the contact surface, the optical detectors
positioned to receive light generated by the light source and reflected by the fingertip, the optical detectors
generating electrical signals in response to the received light, thereby providing an electronic representation
of a fingerprint corresponding to the fingertip.

33. A methed of sensing a fingerprint cemprising a pattern of ridges and valleys of a fingertip of a user, the
method comprising:

receiving the fingertip on a fingerprint sensor;

receiving a first light substantially transmitted through the fingertip to a contact surface, wherehy
the first light is generated by ambient light sources;

generating a second light and substantially transmitting the second light to the fingertip from the
contact surface;

reflecting a portion of the second light from the fingertip;

filtering the first light substantially transmitted through the contact surface from the second light
reflected from the fingertip; and

detecting the second light reflected from the fingertip, thereby imaging the fingerprint of the
fingertip.

34. The method of Claim 33, wherein receiving the fingertip en the fingerprint sensor comprises contacting
a contact surface of the fingerprint sensor with the ridges of the fingertip.

35. The method of Claim 33, wherein reflecting a portion of the second light from the fingertip comprises
reflecting from the ridges of the fingertip with a first reflectivity and reflecting from the vallays of the fingertip with a
second reflectivity.

36. The method of Claim 33, wherein receiving the first light substantially transmitted through the fingertip
comprises receiving primarily red light.

37. The method of Claim 33, wherein generating the second light is performed using a light source
comprising a green light-emitting diode.

38. The method of Claim 33, wherein filtering the first light comprises using a color filter comprising a
polyimide material with dissolved colorants.

39. The method of Claim 33, wherein filtering the first light is filtered comprises using a color filter having a
thickness between approximately 1.0 um to approximatsly 3.0 um.

40. The method of Claim 33, wherein detecting the second light comprises using a plurality of optical
detectors comprising a planar array of pixels. ‘

41. The method of Claim 40, further comprising arranging the planar array of pixels in generally erthogonal

columns and rows.
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42. The method of Claim 33, wherein detecting the second light comprises using a plurality of optical

detectors comprising an opaque matrix which substantially bounds each optical detector, thereby separating the

optical detectors from one another.

43. The method of Claim 33, wherein filtering the first light comprises using an opaque matrix which

substantially bounds partions of the color filter, thereby separating the portions of the color filter from ane another.

44. The method of Claim 33, wherein filtering the first light comprises using an opague matrix which

substantially bounds each optical detector with an associated portion of the color filter.

45. The method of Claim 33, wherein detecting the second light comprises using a plurality of optical

detectors which is substantiaily co-planar with a light source which generates the second light.

array.

46. A fingerprint sensor comprising:

at least one light source which generates green light that is reflected by a fingertip;

a color filter which is substantially transparent to the green light generated by the light source and
reflected by the fingertip, and which is substantially opaque to non-green light; and

at least one optical detector disposed from the fingertip with at least a portion of the color filter
disposed between the optical detector and the fingertip, the optical detector positioned to receive the green
light generated by the light source and reflected by the fingertip.
47. The fingerprint sensor of Claim 46, wherein the light source comprises a green light-emitting diode.
48. The fingerprint sensor of Claim 46, wherein the light source comprises a microlens array.

49. The fingerprint sensor of Claim 46, wherein the optical detector comprises an active matrix sensor

50. A fingerprint sensor comprising:

at least one light source comprising a green light-emitting diode which generates green light that is
reflected by a fingertip;

a color filter which is substantially transparent to the green light generated by the green light-
emitting diode and reflected by the fingertip, and which is substantially opaque to non-green light; and

at least one optical detector comprising an active matrix sensor array disposed from the fingertip
with at least a portion of the color filter disposed between the active matrix sensor array and the fingertip,
the active matrix sensor array positioned to receive the green light generated by the green light-emitting
diode and reflected by the fingertip.

51. The fingerprint sensor of Claim 50, further comprising a microlens array that reflects the green light

onto the fingertip.

52. The fingerprint sensor of Claim 51, wherein the microlens array is positioned below the active matrix

Sensor array.

53. The fingerprint sensor of Claim 51, wherein the microlens array comprises a plurality of reflective,

curved surfaces.
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54. The fingerprint sensor of Claim 51, wherein the fingerprint sensor further comprises a light shield

positioned to black light from the green light-emitting diode from directly illuminating the fingertip without reflecting

from the microlens array.

array.

55. A fingerprint sensor comprising:

at least one light source comprising a microlens array and a green light-emitting diode which
generates green light that is reflected by a fingertip;

a calor filter which is substantially transparent to the green light generated by the light seurce and
reflected by the fingertip, and which is substantially opaque to non-green light; and

at least one optical detector disposed from the fingertip with at least a portion of the color filter
disposed between the optical detector and the fingertip, the optical detector positioned to receive the green
light generated by the light source and reflected by the fingertip.
66. A fingerprint sensor comprising:

at least one light source comprising a microlens array and a green light-emitting diode which
generates green light that is reflected by a fingertip;

a color filter which is substantially transparent to the green light generated by the light source and
reflected by the fingertip, and which is substantially opague to non-green light; and

at least one optical detector comprising an active matrix sensor array disposed from the fingertip
with at least a portion of the color filter disposed between the active matrix sensor array and the fingertip,
the active matrix sensor array positioned to receive the green light generated by the green light-emitting
diode and reflected by the fingertip.
57. A fingerprint sensor comprising:

at least one light source which generates non-red light that is reflected by a fingertip;

a color filter which is substantially transparent to the non-red light generated by the light source
and reflected by the fingertip, and which is substantially opaque to red light; and

at least one optical detector disposed from the fingertip with at least a portion of the color filter
disposed between the optical detector and the fingertip, the optical detector positioned to receive the non-
red light generated by the light source and reflected by the fingertip.
58. The fingerprint sensor of Claim 57, wherein the light source comprises a green light-emitting diode.
59. The fingerprint sensor of Claim 57, wherein the light source comprises a microlens array.

60. The fingerprint sensor of Claim 57, wherein the optical detector comprises an active matrix sensor
61. A fingerprint sensor comprising:

at least one light source which generates light that is reflected by a fingertip, the light having a

wavelength which is not substantially transmitted through the fingertip;

84

Samsung - Exhibit 1005 - Page 388



10

15

20

25

30

WO 01/69520 PCT/US01/07860

a color filter which is substantially opaque to a portion of ambient light that passes through the
fingertip, and which is substantially transparent to the light generated by the light source and reflected by
the fingertip; and

at least one optical detector disposed from the fingertip with at least a portion of the color filter
disposed between the optical detector and the fingertip, the optical detector positioned to receive the light

generated by the light source and reflected by the fingertip.

62. A personal electronic device comprising:
an input device; ,
a display for displaying information to a user, wherein the display includes a light source;
a controller that receives signals from the input device and provides signals to the display;
a fingerprint sensor positioned so as to reeeive light from the display, the fingerprint sensor having

a surface upon which a user's finger is positioned and also having a plurality of detectors that detect light

from the display that is reflected off of the finger when the user’s finger is positioned on the sensor wherein

the plurality of detectors produce a signal indicative of the reflected light that is provided to the controller so
that the controller can thereby determine whether the user is an authorized user of the personal electronic
device.

63. The device of Claim 62, wherein the device comprises a personal computer and the input device
comprises a keyboard.

64. The device of Claim 62, wherein the device comprises a personal digital assistant (PDA) and the input
device comprises a touch screen that is integrated into the display.

65. The device of Claim 62, wherein the display comprises an LCD display that incorporates a first light
source.

66. The device of Claim 65, wherein the LCD display comprises a passive matrix LCD display.

67. The device of Claim 65, further comprising a housing that defines a first opening in which the LCD
display is positioned, and wherein the housing defines a second opening in which the fingerprint sensor is positioned so
as to receive light produced by the LCD display.

68. The device of Claim 67, wherein the housing has a front side, which defines the first opening and a
back side which defines the second opening.

69. The device of Claim 688, wherein the fingerprint sensor includes a light transmissive member positioned
within the body defining the surface upon which a user’s finger is positioned, and the plurality of detectors is
interpased between the LCD display and the surface of the light transmissive member.

70. The device of Claim 62, wherein the detectors of the fingerprint sensor are distributed in a first region

of the display.
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71. The device of Claim 70, wherein a supplemental light source is positioned adjacent the first region of
the display so as to increase the light that is being output by the display in the first region to thereby offset the
decrease in light output occurring as a resuit of positioning the plurality of detectors in the first region of the display.

72. The device of Claim 70, wherein the LCD display has an outer polarizing fayer and a top coat layer
positioned on the outer polarizing layers and wherein the plurality of detectors are positioned within the top coat layer.

73. The device of Claim 62, wherein the surface of the fingerprint sensor comprises a transparent material
having an index of refraction that is correlated to the index of refraction of the user's finger such that when ridges of
the user’s finger is positioned on the surface the light is transmitted into the ridges but is reflected back to the
plurality of detectors from positions of the surface adjacent valleys of the finger between the ridges as a result of
total internal reflection.

74. The device of Claim 62, wherein the plurality of detectors comprise a plurality of PIN diodes that
provide an electrical signal upon receiving reflected light from the user’s finger that exceeds a pre-selected threshold.

75. The device of Claim 62, wherein the plurality of detectors comprise a plurality of detectors

arranged into an array of pixels.

76. The device of Claim 75, wherein the array of pixels comprise an array that is approximately 240 by
317 pixels.
77. The device of Claim 76, wherein the plurality of detectors occupy an area that is approximately

19.2mm by 14.2mm.

78. The device of Claim 77, wherein each pixel has an area that is approximately 63 square microns.

79. The device of Claim 78, wherein each pixel includes a sensor diode and a switching diode and
wherein the sensor diodes and the switching diodes have an area that is approximately 40 square microns and are
spaced apart by a distance that is approximately 12 microns.

80. The device of Claim 79, wherein the pIuraIitY of detectors are positioned underneath the surface an
approximate distance of 3 — 4 microns.

81. The device of Claim 62, further comprisfng a color filter interposed between the surface that receives
the user’s finger and the plurality of detectors that is selected so as to permit transmission of a wavelength of light so
as to enhance the responsiveness of the plurality of detectors.

82. The device of Claim 62, wherein the display includes an organic light emitting diode (OLED) as a light
source.

83. AnLCD display incorporating a fingerprint sensor, the display comprising:

a light source that produces light;
an LCD element that has a first and a second surface, wherein the LCD element is positioned ta
receive the light via the first surface and selectively transmit the light therethrough to the secend surface so

as to selectively produce images;
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a top coat member formed on the second surface of the LCD element wherein the top coat member
is formed of a light transmissive material wherein the top coat material defines an outer surface where a
user’s finger is positioned to obtain a representation of the user’s fingerprint; and

a plurality of detectors mounted so as to be interposed between the LCD display and the outer
surface such that light from the light source is reflected off of the user's fingerprint when the user’s
fingerprint is positioned on the outer surface and is then detected by the plurality of detectors so that the
plurality of detectors generate a signal representative of the user’s fingerprint.

84. The device of Claim 83, wherein the LCD device comprises a passive matrix LCD device.

85. The device of Claim 83, wherein the LCD device comprises an active matrix LCD device.

86. The device of Claim 83, wherein the light source comprises an organic light emitting diode (OLED)
source.

87. rThe device of Claim 83, further comprising a supplemental light source that is positioned so as to
increase the amount of light emitted from the LCD device in the region of the plurality of detectors so as to offset the
occlusion of the light in the region of the plurality of detectors to thereby result in a more unifarm display of light from
the LCD display.

88. The device of Claim 83, wherein the surface of the top coat member comprises a transparent material
having an index of refraction that is correlated to the index of refraction of the user’s finger such that when ridges of
the user’s finger is positioned on the surface the light is transmitted into the ridges but is reflected back to the
plurality of detectors from positions of the surface adjacent valleys of the finger between the ridges as a result of
total internal reflection.

89. The device of Claim 83, wherein the plurality of detectors comprise a plurality of PIN diodes that
provide an electrical signal upon receiving reflected light from the user’s finger that exceeds a pre-selected threshold.

80. The device of Claim 83, further comprising a color filter interposed between the surface that receives
the user’s finger and the plurality of deteetors that is selected so as to permit transmission of a wavelength of light so
as to enhance the responsiveness of the plurality of detectors.

91. A personal electronic device comprising:

a housing having a first, second and third apertures;

an input device positioned within the first aperture of the housing;

a display pesitioned within the second aperture, for displaying information to a user, wherein the
display includes a light source that provides light to the second aperturé and also provides light to the third
aperture;

a controller positioned within the housing that receives signals from the input device and provides
signals to the display;

a fingerprint sensor positioned within the third aperture so as to receive light from the display,

wherein the fingerprint sensor has a surface upon which a user’s finger is positioned and also has a plurality
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of detectors that receive light from the display that is reflected off of the finger when the user’s finger is

positioned on the surface, wherein the plurality of detectors provides an signal indicative of the reflected

light, wherein the signal is provided to the controller so that the controller can thereby determine whether
the user is an authorized user of the personal electronic device.

92. The device of Claim 91, wherein the device comprises a personal computer and the input device
comprises a keyhoard.

93. The device of Claim 91, wherein the device comprises a personal digital assistant (PDA) and the input
device comprises a touch screen that is integrated into the display.

94. The device of Claim 91, wherein the display comprises an LGD display that incorporates a first light
source.

95. The device of Claim 94, wherein the LCD display comprises a passive matrix LCD display.

96. The device of Claim 94, wherein the LCD display eomprises an active matrix LCD display.

97. The device of Claim 94, wherein second and third apertures are positioned on opposite sides of the
housing such that the light source for the LCD display is interposed beiween the LCD display and the fingerprint
Sensor.

98. The device of Claim 91, wherein the surface of the fingerprint sensor comprises a transparent material
having an index of refraction that is correlated to the index of refraction of the user's finger such that when ridges of
the user’s finger is positioned on the surface the light is transmitted into the ridges but is reflected back to the
plurality of detectors from positions of the surface adjacent valleys of the finger between the ridges as a result of
fotal internal reflection.

98. The device of Claim 91, wherein the plurality of detectors comprise a plurality of PIN diodes that
pravide an electrical signal upon receiving reflected light from the user’s finger that exceeds a pre-selected threshold.

100.The device of Claim 91, wherein the plurality of detectors comprise a plurality of detectors arranged
into an array of pixels.

101.The device of Claim 100, wherein the array of pixels comprise an array that is approximately 240 by
317 pixels.

102.The device of Claim 101, wherein the plurality of detectors occupy an area that is approximately
19.2mm by 14.2mm.

103.The device of Claim 102, wherein each pixel has an area that is approximately 63 square microns.

104.The device of Claim 103, wherein each pixel includes a sensor diode and a switching diode and wherein
the sensor diodes and the switching diodes have an area that is approximately 40 square microns and are spaced
apart by a distance that is approximately 12 microns.

105.The device of Claim 104, wherein the plurality of detectors are positioned underneath the surface an

approximate distance of 3 — 4 microns.
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106.The device of Claim 105, further comprising a color filter interposed between the surface that receives
the user’s finger and the plurality of detectars that is selected so as to permit transmission of a wavelength of light so
as to enhance the responsiveness of the plurality of detectors.
107.A touch screen assembly for a personal electronic device, the touch screen comprising:
a light source;
a touch screen surface that receives light from the light source; and
a plurality of detectors wherein the plurality of detectors detect changes in the ambient light so as
to determine the presence and location of a stylus on the touch screen and wherein the plurality of detectors
further detect light that is reflected off of a user’s finger that is positioned on the touch screen so as to
preduce a signal indicative of the user’s fingerprint for identification purposes.
108.The assembly of Claim 107, wherein the plurality of detectors comprise a plurality of PIN diodes that
provide an electronic signal upon receiving light reflected off of the fingerprint that has an intensity greater than a pre-
selected threshold.
109.The assembly of Claim 108, wherein the plurality of detectors comprise a plurality of detectors
arranged into an array of pixels.
110.The assembly of Claim 109, wherein the array of pixels comprise an array that is approximately 240 hy
317 pixels.
111.The assembly of Claim 110, wherein the plurality of detectors occupy an area that is approximately
19.2mm by 14.2mm.
112.The assembly of Claim 111, wherein each pixel has an area that is approximately 63 square microns.
113.The assembly of Claim 112, wherein each pixel includes a sensor diode and a switching diode and
wherein the sensor diodes and the switching diodes have an area that is approximately 40 square microns and are
spaced apart by a distance that is approximately 12 microns. ‘
114.The assembly of Claim 113, wherein the plurality of detectors are positioned underneath the touch
screen surface an approximate distance of 3 — 4 microns.
115.The assembly of Claim 107, wherein the plurality of detectors comprise a first plurality of detectors of
a first density and a second plurality of detectors of a second density greater than the first density wherein the
second plurality of detectors are used to produce a signal indicative of the user's fingerprint for identification
purposes.
116.The assembly of claim 107, further comprising color filter interposed between the surface that receives

the user’s finger and the plurality of detectors that is selected so as to permit transmission of a wavelength of light so

* as to enhance the responsiveness of the plurality of detectors.

117.The assembly of Claim 107, wherein the surface of the fingerprint member comprises a transparent
material having an index of refraction that is correlated to the index of refraction of the user's finger such that when

ridges of the user’s finger is positioned on the surface the light is transmitted into the ridges but is reflected back to
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the plurality of detectors from positions of the surface adjacent valleys of the finger between the ridges as a result of
total internal reflection.

118.The assembly of Claim 117, wherein the light source is an OLED light source.

119.The assembly of Claim 117, wherein the OLED light source praduced red, green and blue light.

120.A touch screen for a personal electronic device, the touch screen comprising:
a light source;
a touch screen surface that is light transmissive and receives light from the light source; and
a first plurality of detectors wherein the first plurality of detectors detect changes in the amhient
light so as to determine the presence and location of a stylus on the touch screen;
a finger print surface that is formed of a light transmissive material so as to transmit light from the
light source therethrough;
a second plurality of detectors of detectors that detect light from the light source that is reflected
off of a user’s finger that is positioned on the fingerprint surface so as to produce a signal indicative of the
user’s fingerprint for identification purposes.
121.The touch screen of Claim 120, wherein the plurality of detectors comprise a plurality of PIN diedes
that provide an electronic signal upon receiving light reflected off of the fingerprint that has an intensity greater than
a pre-selected threshold.

122.The touch screen of Claim 121, wherein the plurality of detectors comprise a plurality of detectors
arranged into an array of pixels.

123.The touch screen of Claim 122, wherein the array of pixels comprise an array that is approximately 240
by 317 pixels.

124.The touch screen of Claim 123, wherein the plurality of detectors occupy an area that is approximately
19.2mm by 14.2mm.

125.The touch screen of Claim 124, wherein each pixel has an area that is approximately 63 square
microns.

126.The touch screen of Glaim 125, wherein each pixel includes a sensor diode and a switching diode and
wherein the sensor diodes and the switching diodes have an area that is approximately 40 square microns and are
spaced apart by a distanee that is approximately 12 microns.

127.The touch screen of Claim 126, wherein the plurality of detectors are positioned underneath the touch
screen surface an approximate distance of 3 ~ 4 microns.

128.The touch screen of claim 120, further comprising a color filter interposed between the surface that
receives the user’s finger and the second plurality of detectors that is selected so as to permit transmission of a
wavelength of light so as to enhance the responsiveness of the plurality of detectors.

129.The touch screen of Claim 120, wherein the surface of the fingerprint member comprises a transparent

material having an index of refraction that is correlated to the index of refraction of the user's finger such that when
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ridges of the user’s finger are positioned on the surface the light is transmitted into the ridges but is reflected back to
the plurality of detectors from positions of the surface adjacent valleys of the finger between the ridges as a result of
total internal reflection.

130.The touch screen of Claim 120, wherein the light source is an OLED light source.

131.The touch screen of Claim 130, wherein the OLED light source produces red, green and blue light.

132.The touch screen of Claim 120, further comprising a housing wherein the light source is positioned
within the housing and the finger print surface and the touch screen surface are mounted adjacent each ather on a
first surface of the housing.

133.The touch screen of Claim 120, further comprising a housing wherein the light source is positioned
within the housing and the finger print surface and the touch screen surface are mounted on a first and a second
surface of the housing with the light source interposed therebetween.

134.A fingerprint detector cemprising:
a substrate having a first surface;
a plurality of contacts that are geographically di§trihuted about a region of the first surface
wherein each of the plurality of contacts extend upward from the first surface a first height to an upper
surface that has a first linear dimension wherein the first height and the first linear dimension is selected so
that when a user’s finger is placed on the first surface of the substrate in a first orientation, the ridges of
the user’s finger positioned adjacent a first set of the upper surfaces of the plurality of contacts physically
contact the first set of the plurality of contacts and the grooves of the user’s finger positioned adjacent the
upper surfaces of a second set of the plurality of contacts are spaced from the upper surfaces of the second
set of the plurality of contacts;
a distributed light emitting element positioned adjacent the plurality of contacts so as to be
electrically connected to each of the plurality of contacts such that when the user's finger is positioned on
the region of the first surface in the first orientation, light is emitted fram regions of the light emitting
element positioned adjacent the first set of the plurality of contacts;
a plurality of light detectors positioned within the substrate at locations corresponding to the
locations of the plurality of contacts such that a first set of the plurality of light detectors produce electrical
signals that correspond to the first set of the plurality of contacts such that an electrical signal indicative of
the user’s fingerprint is produced.
135.The fingerprint detector of Claim 134, further comprising a ground element positioned on the first
surface and connected to an electrical source wherein the electrical source is further connected to an electrode layer
conductively joined to the distributed light emitting element.

136.The fingerprint detector of Claim 135, wherein when the user’s finger is placed on the first surface of
the substrate at least a portion of the user’s finger physically contacts the ground element in addition to the first set

of the plurality of contacts such that the physical contact of the of the user’s finger with the ground element and the
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first set of the plurality of contacts results in the passage of an electrical impulse through the distributed light
emitting element.

137.The fingerprint detector of Claim 136, wherein when the electrical impluse is passed into the
distributed light emitting element discrete quantities of light are produced which are subsequently detected by the
light detectors.

138.The fingerprint detector of Claim 137, wherein the distributed light emitting element comprises an
organic light emitting diode layer which is selectively illuminated by the passage of electrical impulses resulting from
the placement of the user’s finger on the plurality of contacts and the ground element.

139.The fingerprint detector of Claim 134, wherein the plurality of contacts comprise conductive metal or
metal alloy.

140.The fingerprint detector of Claim 134, wherein the plurality of contacts have dimensions of
approximately 40 um in width by 40 um in length.

141.The fingerprint detector of Claim 134, wherein the distributed light emitting element comprises a layer
of electroluminecent material.

142.The fingerprint detector of Claim 134, wherein the distributed light emitting element comprises a
plurality of discrete light emitting devices coupled to the plurality of contacts.

143.A fingerprint detector con]prising:

a substrate having a first surface;

a plurality of contacts that are geographically distributed about a region of the first surface
wherein each of the plurality of contacts extend upward from the first surface a first height to an upper
surface that has a first linear dimension wherein the first height and the first linear dimension is selected so
that when a user’s finger is placed on the first surface of the substrate in a first orientation, the ridges of
the user's finger positioned adjacent a first set of the upper surfaces of the plurality of contacts physically
contact the first set of the plurality of contacts and the grooves of the user's finger positioned adjacent the
upper surfaces of a second set of the plurality of contacts are spaced from the upper surfaces of the second
set of the plurality of contacts;

an organic light emitting diode layer positioned adjacent the plurality of contacts so as to be
electrically connected to each of the plurality of contacts such that when the user's finger is positioned on
the region of the first surface in the first orientation, light is emitted from regions of the light emitting
element positioned adjacent the first set of the plurality of contacts;

a plurality of light detectors positioned within the substrate at locations corresponding to the
locatiens of the plurality of contacts such that a first set of the plurality of light detectors produce electrical
signals that correspond to the first set of the plurality of contacts such that an electrical signal indicative of

the user’s fingerprint is produced.
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144.The fingerprint detector of Claim 142, further comprising a ground element positioned on the first
surface and connected to an electrical source wherein the electrical source is further connected to an electrode layer
conductively joined to the organic light emitting diode layer.
145_The fingerprint detector of Claim 144, wherein when the user's finger is placed on the first surface of
the substrate at least a portion of the user’s finger physically contacts the ground element in addition to the first set
of the plurality of contacts such that the physical contact of the of the user’s finger with the ground element and the
first set of the plurality of contacts results in the passage of an electrical impulse through the organie light emitting
diede layer.
146.The fingerprint detector of Claim 145, wherein when the electrical impluse are passed into the organic
light emiftting element discrete quantities of light are produced which are subsequently detected by the light
detectors.
147.The fingerprint detector of Claim 143, wherein the plurality of contacts comprise at least one of
conductive metal and metal alloy.
148.The fingerprint detector of Claim 143, wherein the plurality of contacts have dimensions of
approximately40 um in width by 40 um in length.
149. A fingerprint sensor comprising:
a substrate defining a first surface that is adapted to receive a user’s finger wherein the substrate
is formed at least partially of a light transmitting material;
a light source positioned with respect to the substrate so as to permit light to travel therethrough;
a plurality of detectors positioned with respect to the substrate so as to receive a reflected light
pattern emanating through the substrate when the user’s finger is positioned on the first surface and
wherein the plurality of detectors preduce an electrical signal indicative of the reflected light pattern; and
a grounding mechanism coupled to the first surface of the substrate such that electrical potential
arising ‘frum electrostatic charge differences between the first surface and the user as a result of the user’s
finger being positioned on the first surface is reduced to thereby reduce the influence of the electrostatic
charge on the plurality of detectors.
150.The sensor of Claim 149, wherein the light source comiprises an OLED,
151.The sensor of Claim 149, wherein the light source comprises ambient light.
152.The sensor of Claim 149, wherein the light source comprises a side injected light source.
153.The sensor of Claim 149, wherein the light source comprises a backlighting source.
154.The sensor of Claim 149, wherein the sensor employs tetal internal reflection at the first surface of the
substrate to further distinguish relief features of the finger.
155.The sensor of Claim 149, further comprising a finger characteristic detector that is engaged with the

first surface of the substrate that obtains at least one characteristic of the user's finger when the user's finger is
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positioned on the first surface and compares the at least one characteristic to a pre-determined criteria to thereby
determine whether the user’s finger is a live finger to thereby hinder fraudulent access to the sensor.
166.The sensor of Glaim 155, wherein the finger characteristic is impedance.
1567.The sensor of Claim 149, further comprising a color filter [ayer interposed between the first surface and
the plurality of detectors wherein the color filter layer permits transmission of selected wavelengths of light so as to
improve the responsiveness of the detactors.
158.The sensor of Claim 149, wherein the substrate comprises at least one protective layer.
169.The sensor of Claim 158, wherein the at least one protective layer is positioned to ceincide with the
first surface.
160.The sensor of Claim 158, wherein the at least one protective layer comprises a conductive transparent
oxide.
161.The sensor of Claim 160, wherein the econductive transparent oxide comprises indium-tin-oxide.
162.The sensor of Claim 181, wherein the indium-tin-oxide comprises appreximately 10% by weight tin
oxide and 90% by weight indium oxide.
163.A fingerprint sensor coupled to a system such that the fingerprint sensor permits access to the system
to authorized users, the fingerprint senser comprising:
a substrate defining a first surface that is adapted to receive a user’s finger wherein the substrate
is at least partially formed of a light transmitting material;
a light source positioned with respect to the substrate so as to permit light to travel therethrough;
a plurality of detectors positioned with respect to the substrate so as to receive a refiected light
pattern emanating through the substrate when the user’s finger is positioned on the first surface and
wherein the plurality of detectors produce an electrical signal indicative of the refiected light pattern; and
a finger characteristic detector that is engaged with the first surface of the substrate that obtains
at least one characteristic of the user’s finger when the user’s finger is positioned on the first surface and
compares the at least one characteristic to a pre-determined criteria to thereby determine whether the user's
finger is a live finger to thereby hinder fraudulent access to the system.
164.The sensor of Claim 163, wherein the finger characteristic is impedance.
165.The sensor of Claim 163, wherein the finger characteristic detector comprises:
a time varying voltage source;
at least one resistor;
a first contact surface adapted to receive the finger;
a second centact surface adapted to receive the finger and electrically isolated from the first
contact surface; and
a voltage monitor adapted to measure the voltage developed hetween the first and second contact

surfaces wherein a closed electrical circuit is formed by the time varying voltage source, the at least one
9
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resistor, the first and second contact surfaces, and a finger in contact .with both the first and second
contact surfaces.
166.The sensor of Claim 163, wherein the finger characteristic detector comprises:
a time varying voltage source;
a first and second contact surfaces adapted to each receive a finger wherein the first and second
con;tact surfaces are electrically isolated from each other;
a plurality of resistors;
an Op Amp wherein the time varying voltage seurce, the plurality of resistors, and the first and
second contact surfaces are connected as voltage dividers to the inputs of the Op Amp;
an analog/digital converter connected to the output of the Op Amp; and
a comparator connected to the output of the analog/digital converter wherein the comparator
generates an enable signal when a finger is in contact with the first and second contact surfaces.
167.The sensor of Claim 163, wherein the light source comprises an OLED.
168.The sensor of Claim 163, wherein the light source comprises ambient light.
169.The sensor of Claim 163, wherein the light source comprises a side injected light source.
170.The sensor of Claim 163, wherein the light source comprises a backlighting source.
171.The sensor of Claim 163, wherein the sensor employs total internal reflection at the first surface of the
substrate to further distinguish relief features of the finger.
172.The sensor of Claim 163, further comprising a color filter layer interposed between the first surface and
the plurality of detectors wherein the color filter layer permits transmission of selected wavelengths of light so as to
improve the responsiveness of the detectors.
173.The sensor of Claim 163, wherein the substrate comprises at least one protective layer.
174.The sensor of Claim 173, wherein the at least one protective layer is positioned to coincide with the
first surface.
175.The sensor of Claim 173, wherein the at least one protective layer comprises a conductive transparent
oxide.
176.The sensor of Glaim 175, wherein the conductive transparent oxide comprises indium-tin-oxide.
177.The sensor of Claim 176, wherein the indium-tin-oxide comprises approximately 10% by weight tin
oxide and 90% by weight indium oxide.
178.The sensor of Claim 163, further comprising a common ground in electrical communication with the
first surface of the substrate and the plurality of detectors so as to equalize electrical potential between the user and
the sensor. V
179.The device of Claim 163, wherein the plurality of detectors comprise a plurality of detectors arranged

into an array of pixels.
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180.The device of Claim 179, wherein the array of pixels comprise an array that is approximately 240 by
317 pixels.
181.The device of Claim 180, wherein the plurality of detectors occupy an area that is approximately
19.2mm by 14.2mm.
182.The device of Claim 179, wherein each pixel has an area that is approximately 63 square microns.
183.The device of Claim 182, wherein each pixel includes a sensor diode and a switching diode and wherein
the sensor diedes and the switching diodes have an area that is approximately 40 square microns and are spaced
apart by a distance that is approximately 12 microns.
184.The device of Claim 183, wherein the plurality of detectors are positioned underneath the first surface
an approximate distance of 3 — 4 microns.
185.A fingerprint sensor coupled to a system such that the fingerprint sensor permits access to the system
to authorized users, the fingerprint sensor comprising:
a substrate defining a first surface that is adapted to receive a user’s finger wherein the substrate
is at least partially formed of a light transmitting material;
a light source positioned with respect to the substrate so as to permit light to travel therethrough;
a plurality of detectors positioned with respect to the substrate so as to receive a reflected light
pattern emanating through the substrate when the user's finger is positioned on the first surface and
wherein the plurality of detectors produce an electrical signal indicative of the reflected light pattern;
an impedance measurement circuit coupled to the first surface such that when the user positions
their finger on the first surface, the impedance of the finger is measured and a signal indicative thereof is
produced;
an evaluation device that receives the impedance measurement signal from the impedance
measurement circuit wherein the evaluation device determines whether the impedance measurement signal
is indicative of a live finger and provides an evaluation signal indicative thereof such that the system can use
the evaluation signal to limit access to inhibit unauthorized access to the system.
186.The sensor of Claim 185, wherein the light source comprises an OLED.
187.The sensor of Claim 185, wherein the light source comprises ambient light.
188.The sensor of Claim 185, wherein the light source comprises a side injected light source.
189.The sensor of Claim 185, wherein the light source comprises a backlighting source.
190.The sensor of Claim 185, wherein the sensor employs total internal reflection at the first surface of the
substrate to further distinguish relief features of the finger.
191.The sensor of Claim 185, further comprising a color filter layer interposed between the first surface and
the plurality of detectors wherein the color filter layer permits transmission of selected wavelengths of light so as to
improve the responsiveness of the detectors.

192.The sensor of Claim 185, wherein the substrate comprises at least one protective layer.
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193.The sensor of Claim 192, wherein the at least one protective layer is positioned to coincide with the
first surface.
194.The sensor of Claim 193, wherein the at least ene protective layer comprises a canductive transparent
oxide.
195.The sensor of Claim 194, wherein the conductive transparent oxide comprises indium-tin-oxide.
196.The sensor of Claim 195, wherein the indium-tin-oxide comprises approximately 10% by weight tin
oxide and 90% by weight indium oxide.
197.The sensor of Claim 185, further comprising a common ground in electrical communication with the
first surface of the substrate and the plurality of detectors so as to equalize electrical potential between the user and
the sensor.
198.A fingerprint sensor comprising:
a substrate defining a first surface that is adapted to receive a user’s finger wherein the substrate
is formed at least partially of a light transmitting material;
a light source positioned with respect to the substrate so as to permit light to travel therethrough;
a plurality of detectors positioned with respect to the substrate so as to receive a reflected light
pattern emanating through the substrate when the user's finger is positioned on the first surface and
wherein the plurality of detectors produce an electrical signal indicative of the reflected light pattern; and
a grounding mechanism coupled to the first surface of the substrate such that electrical potential
arising from electrostatic charge differences hetween the first surface and the user as a result of the user's
finger being positioned on the first surface is reduced to thereby reduce the influence of the electrostatic
charge on the plurality of detectors.
199.The sensor of Claim 198, wherein the light source comprises an OLED.
200.The sensor of Claim 198, wherein the light source comprises ambient light.
201.The sensor of Claim 198, wherein the light source comprises a side injected light source.
202.The sensor of Claim 198, wherein the light source comprises a backlighting source.
203.The sensor of Claim 198, wherein the sensor employs total internal reflection at the first surface of the
substrate to further distinguish relief features of the finger.
204.The sensor of Claim 198, further comprising a finger characteristic detector that is engaged with the
first surface of the substrate that obtains at least one characteristic of the user’s finger when the user’s finger is
positioned on the first surface and compares the at least one characteristic to a pre-determined criteria to thereby
determine whether the user’s finger is a live finger to thereby hinder fraudulent access to the sensor.
205.The sensor of Claim 204, wherein the finger characteristic is impedance.
206.The sensor of Claim 198, further comprising a color filter layer interposed between the first surface and
the plurality of detectors wherein the color filter layer permits transmission of selected wavelengths of light so as to

improve the responsiveness of the detectors.
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207.The sensor of Claim 198, wherein the substrate comprises at least one protective layer.
208.The sensor of Claim 207, wherein the at least one protective layer is positioned to coincide with the
first surface.
209.The sensor of Claim 207, wherein the at least one protective layer comprises a conductive transparent
oxide.
210.The sensor of Claim 209, wherein the conductive transparent oxide comprises indium-tin-oxide.
211.The sensor of Claim 210, wherein the indium-tin-oxide comprises approximately 10% by weight tin
oxide and 90% by weight indium oxide.
212.A fingerprint sensor coupled to a system such that the fingerprint sensor permits access to the system
to authorized users, the fingerprint sensor comprising:
a substrate defining a first surface that is adapted to receive a user’s finger wherein the substrate
is at least partially formed of a light transmitting material;
a light source pesitioned with respect to the substrate so as to permit light to travel therethrough;
a plurality of detectors positioned with respect to the substrate so as to receive a reflected light
pattern emanating through the substrate when the user’s finger is positioned on the first surface and
wherein the plurality of detectors produce an electrical signal indicative of the reflected light pattern; and
a finger characteristic detector that is engaged with the first surface of the substrate that obtains
at least one characteristic of the user’s finger when the user’s finger is positioned en the first surface and
compares the at least one characteristic to a pre-determined criteria to thereby determine whether the user's
finger is a live finger to thereby hinder fraudulent access to the system.
213.The sensor of Claim 212, wherein the finger characteristic is impedance.
214.The sensor of Claim 212, wherein the finger characteristic detector comprises:
a time varying voltage source,
at least one resistor,
a first contact surface adapted to receive the finger;
a second contact surface adapted to receive the finger and electrically isolated from the first
contact surface; and
a voltage monitor adapted to measure the voltage developed between the first and second contact
surfaces wherein a closed electrical circuit is formed by the time varying veltage source, the at least one
resistor, the first and second contact surfaces, and a finger in contact with both the first and second
contact surfaces.
215.The sensor of Claim 212, wherein the finger characteristic detector comprises:
a time varying voltage source;
a first and second contact surfaces adapted to each receive a finger wherein the first and second

contact surfaces are electrically isolated from each other;
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a plurality of resistors;
an Op Amp wherein the time varying voltage source, the plurality of resistors, and the first and
second contact surfaces are connected as voltage dividers to the inputs of the Op Amp;
an analag/digital converter connected to the output of the Op Amp; and
a comparator connected to the output of the analog/digital converter wherein the comparator
generates an enable signal when a finger is in contact with the first and second contact surfaces.
216.The sensor of Claim 212, wherein the light source comprises an OLED.
217.The sensor of Claim 212, wherein the light source comprises ambient light.
218.The sensor of Claim 212, wherein the light source comprises a side injected light source.
219.The sensor of Claim 212, wherein the light source comprises a backlighting source.
220.The sensor of Claim 212, wherein the sensor employs total internal reflection at the first surface of the
substrate to further distinguish relief features of the finger.
221.The sensor of Claim 212, further comprising a color filter layer interposed between the first surface and
the plurality of detectors wherein the coler filter layer permits transmission of selected wavelengths of light so as to
improve the responsiveness of the detectors.
222.The sensor of Claim 212, wherein the substrate comprises a first protective layer.
223.The sensor of Claim 222, wherein the first protective layer is positioned to coincide with the first
surface.
224.The sensor of Claim 222, wherein the at feast one protective fayer comprises a conductive transparent
oxide.
225.The sensor of Claim 224, wherein the conductive transparent oxide comprises indium-tin-oxide.
226.The sensor of Claim 225, wherein the indium-tin-oxide comprises approximately 10% by weight tin
oxide and 90% by weight indium oxide. ‘
227.The sensor of Claim 212, further comprising a common‘grnund in electrical communication with the
first surface of the substrate and the plurality of detectors so as to equalize electrical potential between the user and
the sensor.
228.The device of Claim 212, wherein the plurality of detectors comprise a plurality of detectors arranged
into an array of pixels.
229.The device of Claim 228, wherein the array of pixels comprise an array that is approximately 240 hy
317 pixels.
230.The device of Claim 229, wherein the plurality of detectors occupy an area that is approximately
19.2mm by 14.2mm.

231.The device of Claim 228, wherein each pixel has an area that is approximately 63 square microns.
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232.The device of Claim 231, wherein each pixel includes a sensor diode and a switching diode and wherein
the sensor diodes and the switching diodes have an area that is approximately 40 square microns and are spaced
apart by a distance that is approximately 12 microns.
233.The device of Claim 232, wherein the plurality of detectors are positioned underneath the first surface
an approximate distance of 3 — 4 microns.
234.A fingerprint sensor coupled to a system such that the fingerprint sensor permits access to the system
to authorized users, the fingerprint sensor eomprising:
a substrate defining a first surface that is adapted to receive a user’s finger wherein the substrate
is at least partially formed of a light transmitting material;
a light source positioned with respect to the substrate so as to permit light to travel therethrough;
a plurality of detectors positioned with respect to the substrate so as to receive a reflected light
pattern emanating through the substrate when the user’s finger is positioned on the first surface and
wherein the plurality of detectors produce an electrical signal indicative of the reflected light pattern;
an impedance measurement circuit coupled to the first surface such that when the user positions
their finger on the first surface, the impedance of the finger is measured and a signal indicative thereof is
produced;
an evaluation device that receives the impedance measurement signal from the impedance
measurement circuit wherein the evaluation device determines whether the impedance measurement signal
is indicative of a live finger and provides an evaluation signal indicative thereof such that the system can use
the evaluation signal to limit access to inhibit unauthorized access to the system.
235.4The sensor of Claim 234, wherein the light source comprises an OLED.
236.The sensor of Claim 234, wherein the light source comprises ambient light.
237.The sensor of 234, wherein the light source comprises a side injected light source.
238.The sensor of Claim 234, wherein the light source comprises a backlighting source.
239.The sensor of Claim 234, wherein the sensor employs total internal reflection at the first surface of the
substrate to further distinguish relief features of the finger.
240.The sensor of Glaim 234, further comprising a color filter layer interposed between the first surface and
the plurality of detectors wherein the color filter layer permits transmission of selected wavelengths of light so as te
improve the responsiveness of the detectors.
241.The sensor of Claim 234, wherein the substrate comprises at least one protective layer.
242.The sensor of Claim 241, wherein the at least one protective layer is positioned to coincide with the
first surface.
243.The sensor of Glaim 241, wherein the at least one protective layer comprises a canductive transparent
oxide.

244.The sensor of Claim 243, wherein the conductive transparent oxide comprises indium-tin-oxide.
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245.The sensor of Claim 244, wherein the indium-tin-oxide comprises approximately 10% by weight tin
oxide and 90% by weight indium oxide.

246.The sensor of Claim 234, further comprising a common ground in electrical communication with the
first surface of the substrate and the plurality of detectors so as to equalize electrical potential hetween the user and

] the sensor.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
20277 7590 11/23/2020
MCDERMOTT WILL & EMERY LLP NASSER, ROBERT L
THE MCDERMOTT BUILDING
500 NORTH CAPITOL STREET, N.W. | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20001 3992
DATE MAILED: 11/23/2020
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/260,879 01/29/2019 Masaaki YAMADA 093265-0063 3220

TITLE OF INVENTION: INFORMATION PROCESSING APPARATUS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 02/23/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

20277 7590 11/23/2020 Certificate of Mailing or Transmission
MCDERMOTT WILL & EMERY LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
THE MCDERMOTT BUILDING addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
500 NORTH CAPITOL STREET. N.W. the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
WASHINGTON, DC 20001 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/260,879 01/29/2019 Masaaki YAMADA 093265-0063 3220
TITLE OF INVENTION: INFORMATION PROCESSING APPARATUS
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 02/23/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
NASSER, ROBERT L 3992 345-173000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U EPARTMENT OF COMMERCE
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, UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/260,879 01/29/2019 Masaaki YAMADA 093265-0063 3220
20277 7590 11/23/2020 | EXAMINER |
MCDERMOTT WILL & EMERY LLP NASSER, ROBERT L
THE MCDERMOTT BUILDING
500 NORTH CAPITOL STREET, N.W. | ARTUNIT PAPERNUMBER |
WASHINGTON, DC 20001 3992

DATE MAILED: 11/23/2020

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly, the above-
identified reissue application is not eligible for Patent Term Extension or Adjustment under 35 U.S.C. 154(b).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violati&ﬁmma'l bxhibit JAH OTPe@Qth'AZ.G



Application No. Applicant(s)
) o 16/260,879 YAMADA, Masaaki
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
ROBERT L NASSER 3992 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4} This communication is responsive to papers filed 11/5/2020.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-5. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

47} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) MAIl by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. vl Certified copies of the priority documents have been received in Application No. 13366983 .

3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. ] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

J including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. ¥i Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [J Other .

of Biological Material .
4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/ROBERT L NASSER/
Primary Examiner, Art Unit 3992

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20201110
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Application/Control Number: 16/260,879 Page 2
Art Unit: 3992

DETAILED ACTION
I. ACKNOWLEDGEMENTS

This Office Action addresses U.S. Application No. 16/260,879 (the “879 Application” or
“instant application”). Based upon a review of the instant application, the actual filing date of
the instant application is December 11, 2017. Because the instant application was on or after
September 16, 2012, the statutory provisions of the America Invents Act (“AIA”) will govern
this proceeding.

The instant application is a reissue application US Patent No. 8,654,093, (*’093 Patent”),
which was filed as US Application 13/366983 (“the ‘983 Application”), entitled

“INFORMATION PROCESSING APPARATUS.”

This office action is being issued following Applicant’s response of 11/5/2020, which

included: 1) claim amendments and 2) arguments.

Based upon Applicant’s statements as set forth in the instant application and after the
Examiner's independent review of the ‘093 patent itself and its prosecution history, the Examiner
finds that he cannot locate any ongoing proceeding before the Office or current ongoing
litigation involving the ‘093 patent. Also based upon the Examiner's independent review of the
‘093 patent itself and the prosecution history, the Examiner cannot locate any previous

reexaminations, supplemental examinations, or certificates of correction.

II. CLAIM STATUS
The 093 Patent issued with claims 1-7 (“Patented Claims”). The preliminary amendment
filed with this reissue application adds claims 8-33. The preliminary amendment of 4/8/2019

adds claim 34. The amendment of 7/22/2020 amends claims 1 and 2 and cancels claims 6-34.
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Art Unit: 3992

The Amendment of 11/5/2020 amends claim 1. As of the date of this Office Action, the status of
the claims is:
a. Claims 1-5 (“Pending Claims”).

b. Claims 1-5 are treated on the merits below (“Examined Claims”)

ITI. AMENDMENTS OF 11/5/2020
The amendment to the filed on 11/5/20207/22/2020 have been entered and considered.
I
V. PRIORITY CLAIMS

Based upon a review of the instant application and ‘093 patent, the Examiner finds that
the ‘093 patent does not claim any domestic priority.

Based upon a review of the ‘093 Patent itself, the Examiner finds that Applicant is
claiming foreign priority under 35 USC § 119(a) to Japanese document 2011-025576, filed
February 9, 2011.

Because the effective filing date of the instant application is not on or after March 16,
2013, the AIA First Inventor to File (“AIA-FITF”) provisions do not apply. Instead, the earlier

‘First to Invent’ provisions apply.

V. REISSUE DECLARATION

The reissue declaration filed 7/22/2020 is approved.
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Art Unit: 3992

VI. EXAMINER'S AMENDMENT

An examiner’s amendment to the record appears below. Should the changes and/or
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the

payment of the issue fee.

Authorization for this examiner’s amendment was given in an interview with Mr. Tomoki
Tanida on November 16, 2020.

The application has been amended as follows:

In the claims:

Claim 1 has been rewritten as follows: --

L {Amended) Ao information processing apparatus coroprising: a touch panel which

displays a plurality of pieces of wentification information and detecting a contact of the panel
with a {inger of a user {an object of nterest};

a storace wnit which stores frst information inchudine reference identification

information and a reference area rance:

a detection unitl,} which detects second information necessary 1o identify the user when
the touch pancl detects a contact with the finger of the user [object], whercin detecting
the second information inclades detecting Pwhich specities] (1) identification iformation
indicated by a position al which the contact in guestion sccurred, of the multiple pieces of
identification information displaved on the panel, and [whnch detects}] (2} an arca of contagt {of
part] where the contact scourred:

a controed unit which controls the information processing apparatus o operate at least in
an dentificaiion mode and a resistering mode: and

{a storage wnit which stores reference identification information and a reference arca
range;}

g
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a defermination unit which determines in the identification mode that the first
information matches the second informaiion when [whether] the identification information
detected by the detection unit matches the reference wdentification information stored in the
storage unit and when fwhether] the arca of the contact detected by the detection unit falls within
the reference area vange stored inthe storage oni, | and]

determination unit determines that the first information matches the second information in
the wdentification mode. [the identification information detected by the detection unit matches
the refercnce wentification inforroation stored in the storage unit and the arca of the contact
detected by the detection unit {alls within the reference area range stored in the storage unit]

wherein the registerine mode includes g first regisiering mode for imputting first inpg
wntormation corresponding o 2 Tirst portion of the fincer and a second registerine mode for
wputting second 1oput information corresponding 1o g second portion of the finger,

wherein the reference wdentification information ¢ generated and stored in the dorage
unit based on both the first input information and the second mput information, the first portion
correaponding 10 2 pad of the finger,

wherein the determination unit determines in the identification mode that the first
information matches the second information based on the first and second portions of the finger,
and

wherein the controller is confizured o associate a numeral password with the first
information. and the storase anit is confieured 1o store the association between the numeral
password and the fird information, -

Claim 1 was amended in line 10 to add the words “of contact” after the word area, as in

claim 19, and in claims 2 and 3, the claims refer back to an area of contact.

VII. ALLOWABLE SUBJECT MATTER
Claims 1-5 are allowable.
Claims 1-5 define over the art in that none of the art associates a numeral password with
the first information, where the first information comprises first input information corresponding

to a pad of the finger and second input information corresponding to a second portion of a finger,
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as claimed. The combination used in the last office action, Kuncl and Townsend, distinguished
between the finger touch and a palm or side of hand touch, but does not have the reference
identification information being based on a first portion of a finger, the pad, and a second portion
of the finger. In addition, while Ghassabian does have reference information corresponding to
multiple finger portions, the device does not associate a numeral password with the first

information, corresponding to first and second portions of the finger

VIII. CONCLUSION

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ROBERT L NASSER whose telephone number is (571)272-
4731. The examiner can normally be reached on M-F 8-6.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Alexander Kosowski can be reached on (571) 272-3744. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR
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Art Unit: 3992

system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access to
the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-
free). If you would like assistance from a USPTO Customer Service Representative or access to

the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/ROBERT L NASSER/

Primary Examiner, Art Unit 3992
Conferees:
/JOSHUA D CAMPBELL/

Primary Examiner, Art Unit 3992

/ALEXANDER J KOSOWSKY/
Supervisory Patent Examiner, Art Unit 3992
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes |60 879 YAMADA, Masaaki
LT
ROBERT L NASSER 3992
CPC - Searched*
Symbol Date Examiner
GO6F 3/041, 21/31 11/10/2020 nasser
G09G 5/10 11/10/2020 nasser
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
east search attached 01/09/2020 nasser
east search 11/10/2020 nasser
Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

GO6F 3/041, 21/31 11/10/2020 NASSER
G09G 5/10 11/10/2020 NASSER

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20201110
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢.60 879 YAMADA. Masaaki

|

ROBERT L NASSER 3992
cPC
Symbol Type Version
GOBF ‘ 1626 F 20130101
GOBF 0412 | 9013-01-01
GOBF 04842 | 2013-01-01
GO6F 0488 | 20130101
GOBF 31 | 9013-01-01
GOBF 2109 A 2013-01-01
GO6F 2117 A 2013-01-01

CPC Combination Sets

Symbol Type Set Ranking Version

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 5
/ROBERT L NASSER/ 10 November 2020 . . A
Primary Examiner, Art Unit 3992 O.G. Print Claim(s} | O.G. Print Figure
(Primary Examiner) (Date) 1 3
U.S. Patent and Trademark Office Part of Paper No.: 20201110
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢.60 879 YAMADA, Masaak

ROBERT L NASSER 3992

INTERNATIONAL CLASSIFICATION

CLAIMED

GO6F { 041
G09G { 10
NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 5

/ROBERT L NASSER/ 10 November 2020 . . A
Primary Examiner, Art Unit 3992 O.G. Print Claim(s} | O.G. Print Figure
(Primary Examiner) (Date) 1 3
U.S. Patent and Trademark Office Part of Paper No.: 20201110
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢.60 879 YAMADA, Masaak

ROBERT L NASSER 3992

(O Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. [ R.1.47
CLAIMS

Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
1 1

~N[o|joa|A~|wIN
~N[o|joa|A~|wIN

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 5

/ROBERT L NASSER/ 10 November 2020 . . A
Primary Examiner, Art Unit 3992 O.G. Print Claim(s} | O.G. Print Figure

(Primary Examiner) (Date) 1 3
U.S. Patent and Trademark Office Part of Paper No.: 20201110
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Application No. Art Unit
United States Patent And Trademark pplication To reon

Office 16/260,879 3992

Examiner AlA Status
Reissue Terminal Disclaimer

Review Form

ROBERT L NASSER No

The Maintenance fee status is:
# up to date

not up to date

(Consult with SPRS)

Original Patent Number of
Patent to be Reissued is: 8654093

Is there a terminal disclaimer filed and accepted during the prosecution of (i) the current reissue application, (ii} the
underlying patent, and/or (iii} reexamination proceeding(s) of the underlying patent?

¥ NO
YES (Complete the rest of the form)

The reissue patent is subject to Terminal Disclaimer(s) that was/were:

U filed and accepted (DISQ or DISQ.E.FILE) during the prosecution of the current reissue application.
(Enter terminal disclaimer(s) filing date(s) below}).

The underlying patent of the current reissue application is subject to Terminal Disclaimer(s)
that was/were:

[ accepted (DISQ or DISQ.E.FILE) and of record in the prosecution of the underlying patent and/or reexamination
procceeding(s) of the underlying patent. (Enter application/control no(s) and terminal disclaimer(s) filing date(s)
below).

U.S. Patent and Trademark Office Last revised: 12/2016
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EAST Search History

EAST Search History (Prior Art)

. Default Plurals:
Operator :

§touch adj (screen or panel) same
. ((fingertip or (finger adj tip)) with
(fingerpad or (finger adj pad)))

(password same ((fingertip or
. (finger adj tip)) same (fingerpad or.
 (finger adJ pad))))

12020/11/10
:21:20 :

113,372

US-PGPUB;
_USPAT

US-PGPUB;

USPAT

US-PGPUB;
_USPAT

L4 and detect$3 with finger with
- heel with area with touch

g06f3/041.cpc. or g09g5/10.cpc.
or g06f21/31.cpc.

US-PGPUB;
USPAT

US-PGPUB;
USPAT; |
_USOCR; FPRS; |
EPO; JPO;
 DERWENT;
IBM_TDB

6 and (touch adj (screen or panel))

US-PGPUB;

_USPAT; |
_USOCR; FPRS; |
EPO; JPO;
 DERWENT;
IBM_TDB

7 and finger near3 pad - US-PGPUB;
% _USPAT; :
'USOCR; FPRS; |
EPO; JPO;
. DERWENT;
EIBM TDB

6 and (touch adj (screen or panel))

US-PGPUB;

_USPAT; :
USOCR; FPRS;
EPO; JPO; %
DERWENT;
' IBM_TDB

-9 and finger near3 pad US-PGPUB;
USPAT; :
- USOCR; FPRS;
'EPO; JPO;
. DERWENT;
. IBM_TDB

12020/11/10 |
:21:31

US-PGPUB;
_USPAT;

12020/11/10
:21:18 5

12020/11/10 |
21119 |

12020/11/10
121:20 |
12020/11/10
:21:21 5

12020/11/10
21:22 |

:2020/11/10
21:22 %

12020/11/10
121:25 é

12020/11/10
21125 |
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'USOCR; FPRS;
EPO; JPO;
 DERWENT;
IBM_TDB

L12 :196 -9 and finger near5 flat - US-PGPUB; ‘OR ‘ON :2020/11/10
_USPAT; 21:31
_USOCR; FPRS; | %
. EPO; JPO; 5
DERWENT;
:IBM_TDB

L13 (163 10 and 11 US-PGPUB;  OR ‘ON :2020/11/10
USPAT; 121:34
USOCR; FPRS; %
_EPO; JPO; ?
DERWENT;
IBM_TDB

L14 113,372 g06f3/041.cpc. or g09g5/10.cpc.  US-PGPUB; ‘OR ‘OFF :2020/11/10 .
~or g06f21/31.cpc. - USPAT; 121:34
USOCR; FPRS; ?
. EPO; JPO; 5
- DERWENT;
IBM_TDB

L16 :724,319 "15" and (touch adj (screen or US-PGPUB;  OR ‘ON :2020/11/10
_panel)) - USPAT; :21:35
: - USOCR; FPRS; 5
EPO; JPO;
. DERWENT;
IBM_TDB

S1 1 "8654093".pn. USPAT OR OFF  :2019/12/09
r s z % % f 115:52 :

2 1 - "8982086".pn. USPAT OR OFF  2019/12/09
- | | | | 115:54 |

3 0 "8654093".pn. and fingerprint USPAT OR OFF  2019/12/10
: : ; : 5 :13:16 :

S4 0 "8654093".pn. and finger adj print - USPAT OR OFF  :2019/12/10
r : z % : f 113:16 :

S5 0 "8654093".pn. and finger adj print - USPAT OR ON  2019/12/10
3 : ? ? : f 13:17 f

S6 0 "8654003".pn. and fingerprint  USPAT OR ON  2019/12/10
: : ; % f : "13:17 :

S7 1 "8654093".pn. and reference USPAT OR ‘ON :2019/12/10
: f % ? f f 113:18 :

S8 0 "8654093".pn. and threshhold USPAT ‘OR ‘ON 12019/12/10
: : : : : 13:20 :

9 1 "8654093".pn. and threshold USPAT OR ON  2019/12/10
: : : ; f f 113:20
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12019/12/10
117:10 |

12019/12/10
117:10 |

US-PGPUB;
_USPAT

touch adj (screen or panel) same
. ((fingertip or (finger adj tip)) with
(fingerpad or (finger adj pad)))

12019/12/11
112:23 :

S13 and ((fingertip or (finger adj
gtip)) and (fingerpad or (finger adj
- pad)))

12019/12/11
12:32 |

touch adj (screen or panel) and
- (password same ((fingertip or

(finger adj tip)) with (fingerpad or
(finger adj pad)))) :

- touch adj (screen or panel) and
(password same ((fingertip or

- (finger adj tip)) same (fingerpad or .
(finger adj pad)))) 5

(password same ((fingertip or v
- (finger adj tip)) same (fingerpad or .
 (finger adj pad)))) :

S19 0 (pid same ((fingertip or (finger adj US-PGPUB; OR  ON  2019/12/11
tip)) same (fingerpad or (finger adj -
- pad)))) 5

(code same ((fingertip or (finger
adj tip)) same (fingerpad or (finger
-adj pad)))) 5

12019/12/11
112:36 5

US-PGPUB;
USPAT

USPAT

US-PGPUB;
USPAT

US-PGPUB;
_USPAT

US-PGPUB;

USPAT

US-PGPUB;

USPAT

' US-PGPUB;

USPAT

US-PGPUB;
_USPAT;
_USOCR

12019/12/11
113:29 5

12019/12/11
:14:32 :

/S23 and (contact adj area) US-PGPUB;

USPAT

12019/12/10
117:12 |

12019/12/11
112:29 |

:2019/12/11
112:34 ?

12019/12/11
:12:35 ?

12019/12/11
12:35 |

12019/12/11
112:35 é

12019/12/11
112:36 5

12019/12/11
14:32 |

2019/12/16

: ((fingertip or (finger adj tip)) same
' 18:17

| US-PGPUB;  OR ON
(fingerpad or (finger adj pad))) 5 5

touch adj (screen or panel) and
((fingertip or (finger adj tip)) with
(fingerpad or (finger adj pad)))

US-PGPUB;
_USPAT

12019/12/16
18:18
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12020/01/06
11:34 |

unlock with screen with contact adj
- area with threshold '

unlock$3 with screen with contact
- adj area with threshold

_unlock$3 with screen with area
- with threshold

_unlock with screen waqith id adj
. code

_code

%tocu adj (screen or panel) and
- ((two adj step) with
- authentication)

12020/01/06
113:04 5

touch adj (screen or panel) and
. ((two adj step) with
- authentication)

12020/01/06
:13:08 :

12020/01/06
13:11 |

_unlock with screen with passcode
-and touch

_unlock with screen with passcode
-and touch

US-PGPUB;

USPAT

12020/01/06
11:34 |

US-PGPUB;
_USPAT

12020/01/06
:11:35 5

US-PGPUB;
_USPAT

12020/01/06
112:57 |

2020/01/06
:12:58 5

12020/01/06
12:58 5

12020/01/06 |
:12:58 :

12020/01/06

USPAT 13:04

USPAT

USPAT

12020/01/06
:13:20 :

12020/01/06
113:20 |

12020/01/06 |
113:21 5

12020/01/06
13:21 |

12020/01/06

USPAT 13:23

12020/01/06
113:23 5

US-PGPUB; 12020/01/06

USPAT

S46 and detect with accident$5
- with area

US-PGPUB;
USPAT

2020/01/06

USPAT 113:27

12020/01/06
:13:27

13:23

12020/01/06
113:26 :
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12020/01/06
113:27 |

12020/01/06
113:31 5

546 and detect$3 with accident$5
- with area

1546 and detect$3 with accident$5
- with area with touch

S46 and detect$3 with finger with
. area with touch

/546 and detect$3 with finger or
- heel with area with touch

546 and detect$3 with finger with
heel with area with touch

S46 and detect$3 with glanc$3
- with area with touch

/546 and detect$3 with inadvertent
- with area with touch '

1 ("20040046744" | "20080042994"
-] "20110050576" | "20110154390"
| "20110221684").PN. OR '
1("8248385").URPN.

12020/01/06
113:38 :

US-PGPUB;
_USPAT

12020/01/06
:13:34 5

US-PGPUB;
_USPAT

12020/01/06
:13:35 :

US-PGPUB;
_USPAT

2020/01/06
:13:35 5

US-PGPUB;
USPAT

12020/01/06
:13:36 5

12020/01/06 |
:13:36 :

12020/01/06 |
13:38 |

USPAT

US-PGPUB;

USPAT;

USOCR

US-PGPUB;
 USPAT;

USOCR

12020/01/06
13:41 |

1546 and identif$6 with |
(inadvertent$3 or accident$5) with -
. area with touch %

12020/01/06 |
113:42 :

546 and (inadvertents$3 or
- accident$5) with area with touch

. US-PGPUB:

USPAT

USPAT

12020/01/06
113:43 5

12020/01/06 |
:13:43 :

12020/01/06 |
114:10 |

US-PGPUB;
USPAT

12020/01/06
114110 f

US-PGPUB;
USPAT

US-PGPUB; 12020/01/06

USPAT

touch adj (screen or panel) and
- mobile adj device

US-PGPUB;
_USPAT

2020/01/06

USPAT 14:11

12020/01/06

USPAT 1415

12020/01/06
114:57

:14:10

12020/01/06
14:11 |
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1568 and (keypad with (password
_or passcode or (pass adj word) or
- (pass adj code)))

12020/01/06
115:38 5

12020/01/06
:15:38 :

12020/01/06
116:06 |

%tocuh adj (screen or panelL) AND
. (PASSCODE WITH
. REGOSTRATION)

12020/01/06
:16:12 :

12020/01/06
16:13 :

12020/01/07
109:29 |

12020/01/07
:09:52 :

12020/01/07
109:59 |

S78 and ((passcode or (pass adj
. code)) with register$5)

. ((cellular adj (telephone or

. phone)) or cellphone) and
((passcode or (pass adj code))
- with register$5)

- ((cellular adj (telephone or

. phone)) or cellphone) and
((password or (pass adj word))
- with register$5)

((cellular adj (telephone or

. phone)) or cellphone) and

- ((password or (pass adj word))
_near7 register$5)

12020/01/07
:13:48 5

1583 and ((password or (pass adj
-word)) near7 register$5)

S83 and ((password or (pass adj
- word)) near7 registration)

12020/01/07
113:57

US-PGPUB;
_USPAT

US-PGPUB;
USPAT

US-PGPUB;
_USPAT

US-PGPUB;
USPAT

US-PGPUB;
USPAT

US-PGPUB;

USPAT

US-PGPUB;

USPAT

US-PGPUB;
USPAT

US-PGPUB;
_USPAT

US-PGPUB;
_USPAT

US-PGPUB;
_USPAT

US-PGPUB;
USPAT

US-PGPUB;
USPAT

US-PGPUB;
_USPAT

US-PGPUB;
USPAT

US-PGPUB;
USPAT

12020/01/06
14:59 |

12020/01/06 |
116:12

12020/01/07
:10:00 5
12020/01/07
13:47 |

12020/01/07
13:47 |

12020/01/07
13:47 |

12020/01/07
:13:48 :
2020/01/07
:13:52 :
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"20070238449" and register$4
- same password

S83 and ((password or (pass adj
- word)) with (initializ$ or (set adj

12020/01/07
114:28 |

12020/01/07 |
:14:28 :

12020/01/07
:16:53 5

12020/01/07
:16:53 :

12020/01/07
:16:53

up))) with (stor$3)

"20050253814" and finger and
. password

"20050253814" and finger and
- pass word

"20050253814" and finger and
. pass code

"20050253814" and finger and
. passcode

12020/01/07
116:52 |

12020/01/07
:16:52 5

12020/01/07
:16:52 5

(fingerpad or (finger adj pad)))

(finger adj pad))))

USPAT

USPAT

12020/01/07
116:40
12020/01/07
:16:40 :

US-PGPUB;
USPAT

US-PGPUB;
USPAT

12020/01/07
16:41
12020/01/07
:16:42 :

US-PGPUB;
_USPAT

_USPAT

USPAT

USPAT

US-PGPUB;
USPAT

touch adj (screen or panel) same
. ((fingertip or (finger adj tip)) with

US-PGPUB;
_USPAT

US-PGPUB;
_USPAT

§touch adj (screen or panel) and
- (password same ((fingertip or
(finger adj tip)) with (fingerpad or

US-PGPUB;
_USPAT

12020/01/07
114:01 |
12020/01/07 |
114:03 |

12020/01/07 |
116:40 |

12020/01/07
16:42 |
12020/01/07
116:42 5
12020/01/07
116:42 5

12020/01/07
116:53 :

12020/01/07
16:53 |
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_touch adj (screen or panel) and  US-PGPUB; ~ OR ‘ON :2020/01/07
- (password same ((fingertip or . USPAT i :16:53 i
(finger adj tip)) same (fingerpad or :

(finger adj pad)))) :

US-PGPUB;
_USPAT

2020/01/07
116:53 |

US-PGPUB;
USPAT

"20050253814" and (touch or
. contact)

"20050253814" and (processor or
. controller)

"20050253814" and
- (microprocessor or controller)

"20050253814" and
- (microprocessor)

12020/01/07
:17:05 :

US-PGPUB;
_USPAT

US-PGPUB;
USPAT

US-PGPUB;
USPAT

US-PGPUB;
USPAT

12020/01/07
117:10 |

12020/01/07
:17:22 :

12020/01/07
117:22 5

12020/01/07
:17:23 :

US-PGPUB;
_USPAT

12020/01/07
117:23 :

US-PGPUB;
_USPAT

12020/01/07
17:24 |

US-PGPUB;
USPAT

12020/01/07
:17:24 :

US-PGPUB;
_USPAT

12020/01/07
17:24 |

US-PGPUB;
USPAT

calibrat$4 with display with
. instructions

15124 and (touch adj (screen or
_panel))

'S124 and (touch adj (screen or
_panel)) and (calibrat$4 same
. finger)

calibrat$4 with (display near10
. instructions)

US-PGPUB;
USPAT
US-PGPUB;
_USPAT

US-PGPUB;
_USPAT

12020/01/07
:16:53 :

12020/01/07
:16:58 :
12020/01/07
:17:00 :
12020/01/07
117:04 |
12020/01/07
117:04 |

12020/01/08
110:11 |
12020/01/08
110:21 |
12020/01/08
110:22 |

12020/01/08
110:22 |
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/5127 and (touch adj (screen or
- panel)) and (calibrat$4 same
finger)

12020/01/08
:10:25 5

calibrat$4 with (display near10
instructions) and (calibrat$4 with
- (touch adj (screen or panel)))

12020/01/08
'10:42 :

"8654093".pn. and (tap$3 or
flick$3 or drag$4 or pinch$3)

12020/01/08
110:46 |

12020/01/08
:10:46 :

12020/01/08
:10:46 5

§touch adj (screen or panel) and
(tap$4 same flick$4 saem drag$4
- same pinch$4) same finger

§touch adj (screen or panel) and
 (tap$4 same flick$4 same drag$4
-same pinch$4) same finger

%touch adj (screen or panel) and
. (tap$4 same flick$4 same drag$4
. same pinch$4) same finger

5138 and (smartphone or phone of US-PGPUB; OR  ON  2020/01/08
. telephone or cellphone)

- touch adj (screen or panel) and
(tap$4 same flick$4 same drag$4
. same pinch$4) same finger and
 flick$3 and drag$4 and pinch$3
-and tap$4

5140 and (smartphone or phone of
telephone or cellphone)

15138 and (smartphone or phone of
. telephone or cellphone) and '
- (mov$3 with icon with drag$4)

(smartphone or phone of
telephone or cellphone) and
- (mov$3 with icon with drag$4)

(smartphone) and (mov$3 with
_icon with drag$4)

US-PGPUB;
_USPAT

US-PGPUB;
USPAT

US-PGPUB;
_USPAT

US-PGPUB;
USPAT

US-PGPUB;
_USPAT

US-PGPUB;
USPAT

US-PGPUB;
_USPAT

US-PGPUB;
_USPAT

US-PGPUB;
USPAT

US-PGPUB;

USPAT

US-PGPUB;
_USPAT

US-PGPUB;

USPAT

US-PGPUB;

_USPAT

US-PGPUB;
USPAT

US-PGPUB;
_USPAT

12020/01/08
110:23 |

12020/01/08 |
10:29 5

12020/01/08
-10:43 :

12020/01/08
10:47 |

12020/01/08
110:47 |

12020/01/08
110:48 |

12020/01/08
:10:49 :
12020/01/08
111:02 é

12020/01/08
11:02 5
12020/01/08
11:14 |

12020/01/08
11:15 |

12020/01/08
111:18
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5145 0 "8654093".pn. and sufficient USPAT OR ON  2020/01/08
: : : : : : 11:27 :

S146 1 "8654093".pn. and contact USPAT OR ON  2020/01/08
: : : : : : 11:27 :

5147 1 "8654093".pn. and range with USPAT OR ON  :2020/01/08
? f threshold 111:27 5

§s148 274,105  touch adj (screen or panel) USPAT OR ON  2020/01/08
| | | | | 13:32 |

15149 992 035 touch adj (screen or panel) US-PGPUB;  OR ‘ON :2020/01/08
L USPAT; 113:33
. USOCR; FPRS; . 5
EPO; JPO;
. DERWENT;
1BM_TDB

1S150:0 (touch adj (screen or panel)) same - US-PGPUB;  OR .ON :2020/01/08
% : capacative adj plates - USPAT; 113:34 ?
'USOCR; FPRS; | |
EPO; IPO;
. DERWENT;
ﬁIBM TDB

:S151:56 (touch adj (screen or panel)) same ' US-PGPUB;  OR ‘ON :2020/01/08
capacitive adj plates USPAT; :13:35 ?
_USOCR; FPRS; | |
EPO; JPO;
. DERWENT;
1BM_TDB

1 S152:27 (touch adj (screen or panel)) same US-PGPUB;  OR ON :2020/01/08
capacitive adj plates same sensor - USPAT; 113:35 ?
| 'USOCR; FPRS; | | g
EPO; JPO;
. DERWENT;
IBM_TDB

5153 :495 (touch adj (screen or panel)) and  US-PGPUB; ~ OR ‘ON :2020/01/08
_capacitive adj plates same sensor  USPAT; :13:36 :
- USOCR; FPRS; 5 ?
_EPO; JPO; '
DERWENT;
IBM_TDB

S154 0 "8654093".pn. and capacitive USPAT OR OFF  2020/01/08
P | | | | 13:44 |

5155 1 "8654093".pn. and capac$9 _USPAT OR OFF  2020/01/08 |
e | | | | 113:45 |

51560 "8654093".pn. and plate USPAT OR ON  2020/01/08
: : : b : 3 13 46 :

'S157 17,233 (touch adj (screen or panel)) same us -PGPUB; SOR ON  2020/01/08
% % - Sensors same capacitance USPAT; 113:49 '
| USOCR; FPRS; | f

Samsung - Exhibit 1005 - Page 498



(touch adj (screen or panel)) same -
| SEeNsors same capacitance same
grid

touch adj (screen or panel) and
(sufficient near3 contact)

touch adj (screen or panel) and
(sufficient near3 contact) with
(determin$3) with whether

15149 and (unlock$ same (finger
with tip) same (finger with pad))

ryu.in. and (unlock$3 with contact
- with area) :

ryw.in. and (unlock$3 with contact
- with area)

12020/01/08
:15:39 :

12020/01/08
:15:39 :

12020/01/08 |
115:40 |

(mobile adj terminal) adj event adj
- control adj method

(mobile adj terminal) adj2 event
- adj control adj method

_EPO; JPO;
 DERWENT;

' IBM_TDB

(touch adj (screen or panel)) same
. sensors same capacitance '

US-PGPUB;

USPAT; |
'USOCR; FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;

_USPAT; |
_USOCR; FPRS; -
EPO; JPO;

 DERWENT;
IBM_TDB

US-PGPUB;
USPAT; |
'USOCR; FPRS; |

_EPO; JPO;
 DERWENT;
IBM_TDB

US-PGPUB;
_USPAT; |
. USOCR; FPRS;
- EPO; JPO;

 DERWENT;
IBM_TDB

US-PGPUB;
USPAT; _
_USOCR; FPRS;

_EPO; JPO;
DERWENT;
IBM_TDB

USPAT

_USPAT

US-PGPUB;

- USPAT; EPO

US-PGPUB;
USPAT; EPO

12020/01/08
113:49 5

12020/01/08 |
13:55 |

12020/01/08
15:27 |

12020/01/08 |
15:27 |

:2020/01/08
115:34 :

12020/01/08 |
115:39 |
12020/01/08 |
115:39 |

12020/01/08
15:41 |
12020/01/08
15:41
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12020/01/08 |
15:42 |

12020/01/08
:16:13 5

US-PGPUB;
_USPAT

US-PGPUB; 12020/01/08

- USPAT

'S174 992,877  touch adj (screen or panel)

US-PGPUB;
_USPAT

12020/01/09 |
:10:24 5

US-PGPUB;
_USPAT; |
'USOCR; FPRS;

'EPO; JPO;
DERWENT;
IBM_TDB

12020/01/09
110:24

S174 and (unlock$ with finger with
portion)

US-PGPUB;

(USPAT; |
_USOCR; FPRS;

'EPO; JPO;
 DERWENT;
IBM_TDB

12020/01/09 |
110:30 |

"8654085".pn. and (finger with
. portion)

US-PGPUB;
_USPAT; |
_USOCR; FPRS; |

'EPO; JPO;
 DERWENT;
IBM_TDB

12020/01/09 |
110:33 5

"20100045608" and (finger with
portion)

US-PGPUB;
_USPAT; 5
'USOCR; FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

12020/01/09 |
110:35 |

"20100045608" and unlock$3

US-PGPUB;
USPAT; |
'USOCR; FPRS;

'EPO; JPO;
 DERWENT;
IBM_TDB

12020/01/09 |
110:38

("20030076306" | "20040204129"
.| "20040207606" | "20040263488"
| "20060044280" | "20060218325"
| "20080100586" | "6340979" | '
- "7800592").PN. OR
- ("8654085").URPN.

12020/01/09 |
10:41

US-PGPUB;

USPAT;
USOCR

US-PGPUB;
. USPAT;

USOCR

:16:18

12020/01/09 |
:10:21 :
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12020/01/09 |
10:44 |

light)

US-PGPUB;
USPAT;
_USOCR

12020/01/09
110:46 5

US-PGPUB;
_USPAT;
USOCR

12020/01/09
110:51 |

US-PGPUB;
USPAT

12020/01/09 |
110:51 |

12020/01/09 |
:10:52 :

US-PGPUB;
_USPAT

"20040204129" and (firm and
light) and shad$3

US-PGPUB;
USPAT;
_USOCR

"20100045608" and unlock$3 and
shad$4

US-PGPUB;
USPAT; |
USOCR; FPRS;
EPO; JPO;
 DERWENT;
IBM_TDB

'S174 and display with touch with
- shad$ with circle$4

US-PGPUB;
USPAT; _
- USOCR; FPRS;
_EPO; JPO;
DERWENT;
IBM_TDB

/5174 and display with shad$ with
circle$4

US-PGPUB;
USPAT; |
_USOCR; FPRS; |
EPO; JPO;
 DERWENT;
IBM_TDB

/5174 and display with contact adj
_area with shad$3

US-PGPUB;
USPAT; |
_USOCR; FPRS;
EPO; JPO;
 DERWENT;
IBM_TDB

5191 136 S174and display with contact ~~ US-PGPUB; OR  ON  2020/01/09
nearl0 shads$3

US-PGPUB;
USPAT; :
'USOCR; FPRS;
EPO; IPO;
 DERWENT;
'IBM_TDB

' S174 and display with contact
_near10 shadow

US-PGPUB;
_USPAT; |
_USOCR; FPRS; -

12020/01/09 |
111:00 |

12020/01/09
11:01 |

12020/01/09 |
:11:05 5

12020/01/09 |
111:07

12020/01/09 |
11:10 |

12020/01/09 |
11:13 |

12020/01/09 |
11:14

Samsung - Exhibit 1005 - Page 501



_EPO; JPO;
 DERWENT;
IBM_TDB

§s191 not $192

US-PGPUB;
USPAT; |
_USOCR; FPRS; |
EPO; JPO;
 DERWENT;
IBM_TDB

12020/01/09
111:28 |

US-PGPUB;
_USPAT

2020/01/09
11:30 5

12020/01/09

USPAT 111:30

12020/01/09
11:32 |

12020/01/09
111:32 5

US-PGPUB;
USPAT

12020/01/09
:11:32 5

US-PGPUB;
USPAT

1"20120229406" and shape with
- unlock

US-PGPUB;
_USPAT

12020/01/09
11:34 |

US-PGPUB;
USPAT

12020/01/09 |
11:35 :

12020/01/09

USPAT 11:46

12020/01/09

USPAT 111:46

:2020/07/27
115:57 :

12020/07/27
116:38 5

12020/07/27

USPAT 16:38

12020/07/27
:16:50 :

12020/07/27

USPAT 16:51

12020/07/27
117:38

12020/01/09 |
11:14 |

12020/01/09
:11:32 :
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S211 2 "20080201548" 'US-PGPUB; ~ OR OFF  2020/07/27

o UsPAT AT
EAST Search History (Interference)

Ref Hits Search Query  DBs  Default Plurals Time Stamp
® . f . Operator : :
L15 35 129 gO6f3/041 cpc. or g09g5/10.cpc. US -PGPUB; OR %OFF 22020/11/10

?2020/11/10

: : ; 12020/11/10
USPAT 21:36

11/10/2020 9:36:50 PM
C:\Users\bnasser\Documents\EAST\Workspaces\16260879.wsp
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Docket No.: 093265-0063 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: :  Customer Number: 20277
Masaaki YAMADA :

Application No.: 16/260,879 :  Confirmation No.: 3220
Filed: January 29, 2019 : Art Unit: 3992

For: INFORMATION PROCESSING APPARATUS : Examiner: Nasser, Robert L

OF TO ENTER:BRBMENT IN RESPONSE TO FINAL OFFICE ACTION UNDER 37 C.F.R. § 1.116

Mail Stop AF

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

In response to the Office Action dated August 5, 2020, wherein a three-month shortened
statutory period for response is set to expire on November 5, 2020, Applicant respectfully
requests reconsideration of the above-identified application in view of the following amendments
and remarks.

Amendments to the Claims begin on page 2 of this paper.

Remarks begin on page 5 of this paper.
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/RHONDA BELL/
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This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.

Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Docket No.: 093265-0063 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: :  Customer Number: 20277
Masaaki YAMADA :

Application No.: 16/260,879 :  Confirmation No.: 3220
Filed: January 29, 2019 : Art Unit: 3992

For: INFORMATION PROCESSING APPARATUS : Examiner: Nasser, Robert L

AMENDMENT IN RESPONSE TO FINAL OFFICE ACTION UNDER 37 C.F.R. § 1.116

Mail Stop AF

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

In response to the Office Action dated August 5, 2020, wherein a three-month shortened
statutory period for response is set to expire on November 5, 2020, Applicant respectfully
requests reconsideration of the above-identified application in view of the following amendments
and remarks.

Amendments to the Claims begin on page 2 of this paper.

Remarks begin on page 5 of this paper.
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Application No. 16/260,879 Docket No.: 093265-0063
Reply to Office Action of August 5, 2020

REMARKS

Status of Claims

In accordance with 37 CFR 1.173(c), the state of the claims is as follows:

Claims 1-5 are pending in this reissue application, of which claim 1 is independent.

Claims 6-34 were canceled by the Amendment of July 22, 2020.

Claims 1-5 stands rejected under 35 U.S.C. § 251 as being broadened in a reissue
application filed outside the two year statutory period.

Claim 1 is amended by the present Amendment.

Claim 2 was amended by the Amendment of July 22, 2020.

Claims 1-5 would be allowable if the broadening issue above is corrected.

Support for Claim Changes

The following is the explanation of exemplary support in the disclosure for the
amendments in accordance with 37 CFR 1.173(c).

Claim 1 has been amended to improve the claimed wording. For example, claim 1 has
been amended not to use the phrase “are coincident with,” but use the word “matches,” as set

forth in claim 1.

Substance of Interview

Applicant thank Examiner Nasser, Supervisory Patent Examiner Kosowski, and
Examiner Basehoar for their time and courtesy during an interview conducted with the
Applicant’s representative, Tomoki Tanida (Reg. #60,453) on October 7, 2020. During the
interview, the rejection of the broadening reissue and the issue of the defective reissue
declaration were discussed.

As mentioned in the Interview Summary of October 14, 2020, Applicant understands that
(1) the amendments to claim 1 can overcome the rejection under 35 U.S.C. § 251 as being
broadened in a reissue application filed outside the two year statutory period; and (2) because the
rejection of the broadening reissue can be overcome, the declaration filed on July 22, 2020 are
acceptable.

This response reflects the substance of the interview.
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Application No. 16/260,879 Docket No.: 093265-0063
Reply to Office Action of August 5, 2020

Reissue Declaration

Claims 1-5 were rejected as being based upon a defective reissue declaration under 35
U.S.C. 251.

The Office Action stated, “[w]hen a claim is both broadened and narrowed, the error
statement must identify an error that is broadening,” but “since Applicant did not show an intent
to broaden prior to 2 years from the issue date of the ‘093 patent, Applicant cannot broaden in
this case.”

As discussed below, the amendments to claim 1 can overcome the rejection of the
broadening reissue. Therefore, as discussed in the interview, the issue of the defective reissue
declaration has been rendered moot. Favorable consideration of the reissue declaration is

respectfully solicited.

Broadening

Claims 1-5 were rejected under 35 U.S.C. § 251 as being broadened in a reissue
application filed outside the two year statutory period.

As discussed in the interview, Applicant has studied the Examiner’s comments on page 4
under the header “V. REISSUE DECLARATION,” and amended claim 1 as set forth above. For
example, claim 1 has been amended not to use the phrase “are coincident with,” but use the word
“matches.” As agreed by the Examiner during the interview, the amendments to claim 1 can
overcome the rejection under 35 U.S.C. § 251 as being broadened in a reissue application filed
outside the two year statutory period.

Withdrawal of the rejection of claims 1-5 is respectfully solicited.

Claim Objections

1. Claims 1-5 were objected to as being included in an amendment that does not conform to
37 CFR 1.173.

The Office Action pointed out, “the amendment to the claims is not in conformance with
37 CFR 1.173.” The Office Action at page 3. In response, Applicant has revised the
amendments to claim 1 by the July 22, 2020 to be in proper format under 37 CFR 1.173.

2. Claim 1 was objected to because the phrase “area of part” in line 10 appears to be
idiomatically incorrect.
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Application No. 16/260,879 Docket No.: 093265-0063
Reply to Office Action of August 5, 2020

Claim 1 has been amended to recite “an area [of part] where the contact occurred.”

Applicant believes that these amendments are fully responsive to the Examiner’s

concerns. Withdrawal of the objections to the claims is respectfully solicited.

Conclusion

In view of the above amendments and remarks, Applicant submits that this application
should be allowed and the case passed to issue. If there are any questions regarding this
Amendment or the application in general, a telephone call to the undersigned would be
appreciated to expedite the prosecution of the application.

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is
hereby made. Please charge any shortage in fees due in connection with the filing of this paper,
including extension of time fees, to Deposit Account 500417 and please credit any excess fees to
such deposit account.

Respectfully submitted,

MCDERMOTT WILL & EMERY LLP

- & R

e & /s“ P
SRR e

Tgﬁig)ki Tanid:
Registratiof No. 60453

500 North Capitol Street, N.-W. Please recognize our Customer No. 20277 as
Washington, DC 20001 our correspondence address.

Phone: (202) 756-8196

Facsimile: (202) 756-8087

Date: November 5, 2020
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Application No. 16/260,879 Docket No.: 093265-0063
Reply to Office Action of August 5, 2020

AMENDMENT TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the

application.

Listing of Claims:

1. (Amended) An information processing apparatus comprising:
a touch panel which displays a plurality of pieces of identification information and

detecting a contact of the panel with a finger of a user [an object of interest];

a storage unit which stores first information including reference identification

information and a reference area range;

a detection unit[,] which detects second information necessary to identify the user when

the touch panel detects a contact with the finger of the user [object], wherein detecting the

second information includes detecting [which specifies] (1) identification information indicated

by a position at which the contact in question occurred, of the multiple pieces of identification
information displayed on the panel, and [which detects] (2) an area [of part] where the contact
occurred;

a control unit which controls the information processing apparatus to operate at least in

an identification mode and a registering mode: and

[a storage unit which stores reference identification information and a reference area
range;]

a determination unit which determines in the identification mode that the first information

matches the second information when [whether] the identification information detected by the

detection unit matches the reference identification information stored in the storage unit and
when [whether] the area of the contact detected by the detection unit falls within the reference
area range stored in the storage unit, [; and]

wherein [a] the control unit [which] performs particular processing on condition the

determination unit determines that the first information matches the second information in the

identification mode, [the identification information detected by the detection unit matches the

reference identification information stored in the storage unit and the area of the contact detected

by the detection unit falls within the reference area range stored in the storage unit]
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wherein the registering mode includes a first registering mode for inputting first input

information corresponding to a first portion of the finger and a second registering mode for

inputting second input information corresponding to a second portion of the finger,

wherein the reference identification information is generated and stored in the storage

unit based on both the first input information and the second input information, the first portion

corresponding to a pad of the finger,

wherein the determination unit determines in the identification mode that the first

information matches the second information based on the first and second portions of the finger,

and

wherein the controller is configured to associate a numeral password with the first

information, and the storage unit is configured to store the association between the numeral

password and the first information.

2. (Amended) The information processing apparatus according to claim 1, wherein:

[the storage unit stores] the reference identification information and the reference area

range stored in the storage unit are based on [, when a predetermined condition is satisfied,] the

identification information and the area of the contact detected by the detection unit [as the

reference identification information and the reference area range, respectively].

3. (Original) The information processing apparatus according to claim 1 or 2, wherein:

the storage unit stores first identification information and a first area range and second
identification information and a second area range as the reference identification information
and the reference area ranges; and

the determination unit determines, on condition the identification information detected
by the detection unit matches the first identification information stored in the storage unit and
the area of the contact detected by the detection unit falls within the first area range stored in
the storage unit, whether the identification information detected by the detection unit matches
the second identification information stored in the storage unit and the area of the contact

detected by the detecting unit falls within the second area range stored in the storing unit.

4. (Original) The information processing apparatus according to claim 1 or 2, wherein:

the storage unit stores a threshold value; and
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the reference area range stored in the storage unit is defined based on the threshold

value.

5. (Original) The information processing apparatus according to claim 4, wherein:
the area of the contact detected by the detection unit is registered as the threshold value

when a predetermined condition is satisfied.

6-34. (Cancelled)
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Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
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Applicant-Initiated Inferview Summary

Application No. Applicant(s)

16/260,879 YAMADA, Masaaki
Examiner Art Unit AIlA (FITF) Status
ROBERT L NASSER 3992 No

All participants (applicant, applicants representative, PTO personnel):

(1) ROBERT L. NASSER.

(2) Adam Basehoar, USPTO.

Date of Interview: 07 October 2020.

Type: Telephonic  [J Video Conference

0J Personal [copy given to: [ applicant

Exhibit shown or demonstration conducted: J Yes
If Yes, brief description:

Issues Discussed (J101  (J112  0OJ1o02 (J103

(3) Alexander Kosowski, SPE USPTO.

(4) Tom Tanida, for Applicant.

L] applicant's representative]

No.

MOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)

Claim(s) discussed: all.
Identification of prior art discussed: none.

Substance of Interview

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

The Examiner agreed that the proposed amendment overcome the rejection for broadening outside of two years. In

addition, because the claims were no longer being broadened, the declaration filed 7/22/2020 was acceptable. The

Examiner also confirmed that the form used for the declaration was the correct form, and that no RCE would be

necessary at this time..

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the

interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

Attachment

/ROBERT L NASSER/
Primary Examiner, Art Unit 3992

IAJ.K/
Supervisory Patent Examiner, Art Unit 3992

U.S. Patent and Trademark Office

PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20201007
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C.
132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to any
alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiners responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing out
typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
"Contents" section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the conclusion of
the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicants correspondence address either with or prior
to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other circumstances dictate, the
Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

- Application Number (Series Code and Serial Number)

- Name of applicant

- Name of examiner

- Date of interview

- Type of interview (telephonic, video-conference, or personal)

- Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

- An indication whether or not an exhibit was shown or a demonstration conducted

- An identification of the specific prior art discussed

- Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

Itis desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview unless
it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the substance of the
interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted.,-
) an identification of the claims discussed,
) an identification of the specific prior art discussed,
) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on
the Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)
6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed
by the examiner.

Examiners are expected to carefully review the applicants record of the substance of an interview. If the record is not complete and accurate,

the examiner will give the applicant an extendable one month time period to correct the record.

2
3
4

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiners version of the statement
attributed to him or her. If the record is complete and accurate, the examiner should place the indication, Interview Record OK on the paper recording
the substance of the interview along with the date and the examiners initials.
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EMAIL

Date: October 5, 2020 Time Sent:

To: Company: Facsimile No: Telephone No:

Examiner Nasser United States Patent and Trademark 571-272-4731
(Art Unit 3992) Office

From: Tomoki Tanida Direct Phone: +1 202 756 8196
E-Mail: ttanida@mwe.com Direct Fax: +1 202 756 8087
Sent By: Direct Phone:

Client/Matter/Tkpr: 093265-0063/05265 Original to Follow by Mail: No

Number of Pages, Including 4
Cover:

Re: Interview Agenda for Telephone Interview on October 7, 2020 at 2:00pm EDT
U.S. Patent Application No. 16/260,879

Message:
Dear Examiner Nasser,

Attached please find an interview agenda for an interview. Thank you for giving us an opportunity to discuss with
you.

Very truly yours,
Tomoki Tanida (Reg. # 60,453)

This agenda is NOT intended to place in the PTO file, but only for your information, i.e. this does not
provide any guidance of constructing the claims.

The information contained in this facsimile message is legally privileged and confidential information intended only for the use of the individual
or entity named above. If the reader of this message is not the intended recipient, you are hereby notified that any dissemination, distribution,
or copy of this facsimile is strictly prohibited. If you have received this facsimile in error, please notify us immediately by telephone and return
the original message to us at the below address by mail. Thank you.

IF YOU DO NOT RECEIVE ALL OF THE PAGES, PLEASE CALL AT +1 202 756 8196 AS SOON AS POSSIBLE.

Main Facsimile: +1 202 756 8087 Facsimile Operator: +1 202 756 8010

500 North Capitol Street, NW Washington DC 20001-1531 Tel +1 202 756 8000

US practice conducted through McDermott Will & Emery LLP.
DM_US 173476508-1.093265.0063
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We would like to discuss with you (1) amendments to claim 1, and (2) reissue declaration.

(1) Amendments to Claim 1

Please see our proposed amendments to claim 1 below (emphasis show changes).
Regarding the broadening amendment to claim 1, the Office Action on page 4 stated as follows:

The amended claim 1 now recites that the control unit performs particular processing on condition that the
first information and second information are coincident with each other. This is broader for two reasons.
First, the word coincident means “of a similar nature. ” As such, coincident is broader than matching.
Second, the claim omits the limitation as to the area of contact falling within the reference range.

We propose not using “are coincident with,” but using the word “matches,” as set forth in claim 1 below.

Regarding the limitation as to the area of contact falling within the reference range, we propose amending the
limitations regarding the determination unit and the control unit, as follows:

a determination unit which determines in the identification mode that the first information matches the
second information when [whether] the identification information detected by the detection unit matches the
reference identification information stored in the storage unit and whether the area of the contact detected
by the detection unit falls within the reference area range stored in the storage unit_[; and]

wherein [a] the control unit [which] performs particular processing on condition the determination unit
determines that the first information matches the second information in the identification mode,

We believe that the limitation as to the area of contact falling within the reference range is included in the above
limitations.

We also propose amending the phrase “area of part,” as attached.

(2) Reissue Declaration

We would like to discuss the language of the declaration.

The information contained in this facsimile message is legally privileged and confidential information intended only for the use of the individual
or entity named above. If the reader of this message is not the intended recipient, you are hereby notified that any dissemination, distribution,
or copy of this facsimile is strictly prohibited. If you have received this facsimile in error, please notify us immediately by telephone and return
the original message to us at the below address by mail. Thank you.

IF YOU DO NOT RECEIVE ALL OF THE PAGES, PLEASE CALL AT +1 202 756 8196 AS SOON AS POSSIBLE.

Main Facsimile: +1 202 756 8087 Facsimile Operator: +1 202 756 8010

500 North Capitol Street, NW Washington DC 20001-1531 Tel +1 202 756 8000

US practice conducted through McDermott Will & Emery LLP.
DM_US 173476508-1.093265.0063
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Proposed Amendments to Claim 1

1. (Amended) An information processing apparatus comprising:
a touch panel which displays a plurality of pieces of identification information and detecting a contact of the

panel with a finger of a user [an object of interest];

a storage unit which stores first information including reference identification information and a reference

area range;
a detection unit[,] which detects second information necessary to identify the user when the touch panel

detects a contact with the finger of the user [object], wherein detecting the second information includes detecting
which-specifies (1) identification information indicated by a position at which the contact in question occurred, of the
multiple pieces of identification information displayed on the panel, and which-detects (2) an area [of part] where

the contact occurred:;

a control unit which controls the information processing apparatus to operate at least in an identification

mode and a registering mode; and

a determination unit which determines in the identification mode that the first information matches the

second information when [whether] the identification information detected by the detection unit matches the

reference identification information stored in the storage unit and when [whether] the area of the contact detected
by the detection unit falls within the reference area range stored in the storage unit_[; and]
wherein [a] the control unit [which] performs particular processing on condition the determination unit

determines that the first information matches the second information in the identification mode, the-identification

wherein the registering mode includes a first registering mode for inputting first input information

corresponding to a first portion of the finger and a second registering mode for inputting second input information

corresponding to a second portion of the finger,

The information contained in this facsimile message is legally privileged and confidential information intended only for the use of the individual
or entity named above. If the reader of this message is not the intended recipient, you are hereby notified that any dissemination, distribution,
or copy of this facsimile is strictly prohibited. If you have received this facsimile in error, please notify us immediately by telephone and return
the original message to us at the below address by mail. Thank you.

IF YOU DO NOT RECEIVE ALL OF THE PAGES, PLEASE CALL AT +1 202 756 8196 AS SOON AS POSSIBLE.
Main Facsimile: +1 202 756 8087 Facsimile Operator: +1 202 756 8010

500 North Capitol Street, NW Washington DC 20001-1531 Tel +1 202 756 8000

US practice conducted through McDermott Will & Emery LLP.
DM_US 173476508-1.093265.0063
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wherein the reference identification information is generated and stored in the storage unit based on both

the first input information and the second input information, the first portion corresponding to a pad of the finger,

wherein the determination unit determines in the identification mode that the first information matches the

second information based on the first and second portions of the finger, and

wherein the controller is configured to associate a numeral password with the first information, and the

storage unit is configured to store the association between the numeral password and the first information.

The information contained in this facsimile message is legally privileged and confidential information intended only for the use of the individual
or entity named above. If the reader of this message is not the intended recipient, you are hereby notified that any dissemination, distribution,
or copy of this facsimile is strictly prohibited. If you have received this facsimile in error, please notify us immediately by telephone and return
the original message to us at the below address by mail. Thank you.

IF YOU DO NOT RECEIVE ALL OF THE PAGES, PLEASE CALL AT +1 202 756 8196 AS SOON AS POSSIBLE.
Main Facsimile: +1 202 756 8087 Facsimile Operator: +1 202 756 8010

500 North Capitol Street, NW Washington DC 20001-1531 Tel +1 202 756 8000

US practice conducted through McDermott Will & Emery LLP.
DM_US 173476508-1.093265.0063
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Doc Code: ECOMM.AUTH/ECOMM.WTDW
Doc Description: Internet Communications Authorized/Internet Communications Authorization Withdrawn

PTO/SB/439 (11-15)

/" AUTHORIZATION FOR INTERNET | Application No. 16/260,879
COMMUNICATIONS IN A PATENT | Filing Date January 29, 2019
APPLICATION OR REQUEST TO First Named Inventor Masaaki YAMADA
WITHDRAW AUTHORIZATION FOR | Artunit 8992
INTERNET COMMUNICATIONS Examiner Name NASSER, ROBERT L
Practitioner Docket No. [093265-0063
To: Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

I. To authorize permission for Internet Communications.

1 Recognizing that Internet communications are not secure, | hereby authorize the USPTO to communicate
with the undersigned and practitioners in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject
matter of this application via video conferencing, instant messaging, or electronic mail. | understand that a copy of
these communications will be made of record in the application file. (MPEP 502.03)

Il. To withdraw authorization for Internet Communications.

The authorization given on , to the USPTO to communicate with the undersigned and
any practitioner in accordance with 37 CFR 1.33 and 37 CFR 1.34 concerning any subject matter of this application
via Internet communications such as video conferencing, instant messaging, or electronic mail is hereby
withdrawn. | understand that the withdrawal is effective when approved rather than when received.

| am the

applicant.

attorney or agent of record. Registration number 60,453

attorney or agent acting under 37 CFR 1.34. Registration number

/Tomoki Tanida/ October 5, 2020
Signature Date
Tomoki Tanida 202-756-8196
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic entities
must be represented by a patent practitioner (see 37 CFR 1.31, which is applicable to any paper filed on or after September 16, 2012, that is
presented on behalf of a juristic entity, regardless of application filing date). Submit multiple forms if more than one signature is required, see
below*.

* Total of 1 forms are submitted.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.
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Information:

Total Files Size (in bytes): 110844

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
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If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Application No. Applicant(s)

16/260,879 YAMADA, Masaaki
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
ROBERT L NASSER 3992 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 7/22/2020.
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)l¥] This action is FINAL. 2b) [J This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-5 is/are pending in the application.
5a) Of the above claim(s) _____is/are withdrawn from consideration.
) O Claim(s) _____is/are allowed.
) Claim(s) 1-5 is/are rejected.
) Claim(s) 1-5 is/are objected to.
) )

9) [ Claim(s are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(1] The specification is objected to by the Examiner.
11)J The drawing(s) fledon ____is/are: a)(] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[¥) Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)v All b)J Some**  ¢)J None of the:
1.[J Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No. 13/366983.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

6

o N

Attachment(s)
1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date
2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:
Paper No(s)/Mail Date I—
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200724
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Application/Control Number: 16/260,879 Page 2
Art Unit: 3992

DETAILED ACTION
I. ACKNOWLEDGEMENTS

This Office Action addresses U.S. Application No. 16/260,879 (the “879 Application” or
“instant application”). Based upon a review of the instant application, the actual filing date of
the instant application is December 11, 2017. Because the instant application was on or after
September 16, 2012, the statutory provisions of the America Invents Act (“AIA”) will govern
this proceeding.

The instant application is a reissue application US Patent No. 8,654,093, (*’093 Patent”),
which was filed as US Application 13/366983 (“the ‘983 Application”), entitled

“INFORMATION PROCESSING APPARATUS.”

This office action is being issued following Applicant’s response of 7/22/2020, which
included: 1) claim amendments 2) specification amendments 3) a new reissue declaration and 4)

arguments.

Based upon Applicant’s statements as set forth in the instant application and after the
Examiner's independent review of the ‘093 patent itself and its prosecution history, the Examiner
finds that he cannot locate any ongoing proceeding before the Office or current ongoing
litigation involving the ‘093 patent. Also based upon the Examiner's independent review of the
‘093 patent itself and the prosecution history, the Examiner cannot locate any previous

reexaminations, supplemental examinations, or certificates of correction.

II. CLAIM STATUS

The 093 Patent issued with claims 1-7 (“Patented Claims”). The preliminary amendment

filed with this reissue application adds claims 8-33. The preliminary amendment of 4/8/2019
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adds claim 34. The amendment of 7/22/2020 amends claims 1 and 2 and cancels claims 6-34. As
of the date of this Office Action, the status of the claims is:
a. Claims 1-5 (“Pending Claims”).

b. Claims 1-5 are treated on the merits below (“Examined Claims”)

III. AMENDMENTS OF 7/22/2020
The amendment to the specification and claims filed on 7/22/2020 have been entered and
considered. The Examiner notes that the amendment to the claims is not in conformance with
37 CFR 1.173. Specifically, all subject matter to be deleted from a claim must be enclosed in
brackets, not lined through. In addition, any new material added to the claim must be underlined.
At present, the words “finger of the user” were added in line 7 of claim 1, and are not underlined.

In response to this Office Action, Applicant should submit a proper claim listing.

IV. PRIORITY CLAIMS

Based upon a review of the instant application and 093 patent, the Examiner finds that
the ‘093 patent does not claim any domestic priority.

Based upon a review of the ‘093 Patent itself, the Examiner finds that Applicant is
claiming foreign priority under 35 USC § 119(a) to Japanese document 2011-025576, filed
February 9, 2011.

Because the effective filing date of the instant application is not on or after March 16,
2013, the AIA First Inventor to File (“AIA-FITF”) provisions do not apply. Instead, the earlier

‘First to Invent’ provisions apply.

Samsung - Exhibit 1005 - Page 530



Application/Control Number: 16/260,879 Page 4
Art Unit: 3992

V. REISSUE DECLARATION

The reissue declaration is defective because it is a broadening reissue, but does not
identify a claim being broadened and specific language being removed via reissue. The
declaration states that this is a narrowing reissue. However, the claims are broadened in some
respects. While the new claims are narrowed in some regards, a claim is considered to be
broadened if it is broader in any one respect even though it may be narrower in other respects.
For example, original claim 1 recited that the control unit performs particular processing on
condition that the determination unit determines that the identification information ... matches
the reference identification information and the area of contact ... falls within the reference
range. The amended claim 1 now recites that the control unit performs particular processing on
condition that the first information and second information are coincident with each other. This
is broader for two reasons. First, the word coincident means “of a similar nature.'”” As such,
coincident is broader than matching. Second, the claim omits the limitation as to the area of
contact falling within the reference range. As such, this is a broadening reissue.

When a claim is both broadened and narrowed, the error statement must identify an error
that is broadening. However, since Applicant did not show an intent to broaden prior to 2 years
from the issue date of the ‘093 patent, Applicant cannot broaden in this case.

Claims 1-5 are rejected as being based upon a defective reissue declaration under 35
U.S.C. 251 as set forth above. See 37 CFR 1.175.

The nature of the defect(s) in the declaration is set forth in the discussion above in this

Office action.

! See Merriam-Webster online dictionary from 2/20/2010.
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VI. BROADENING
Claims 1-5 are rejected under 35 U.S.C. 251 as being broadened in a reissue application
filed outside the two year statutory period. A claim is broader in scope than the original claims if
it contains within its scope any conceivable product or process which would not have infringed
the original patent. A claim is broadened if it is broader in any one respect even though it may
be narrower in other respects.
The Examiner notes that since Applicant is outside of the 2 year window, no broadening

is permitted.

VII. CLAIM OBJECTIONS
Claims 1-5 are objected to as being included in an amendment that does not conform to
37 CFR 1.173.
Claim 1 is further objected to because the phrase “area of part” in line 10 appears to be

idiomatically incorrect. It appears that is should read area of contact.

VIII. ALLOWABLE SUBJECT MATTER

Claims 1-5 would be allowable if the broadening issue above is corrected.

Claims 1-5 define over the art in that none of the art associates a numeral password with
the first information, where the first information comprises first input information corresponding
to a pad of the finger and second input information corresponding to a second portion of a finger,
as claimed. The combination used in the last office action, Kuncl and Townsend, distinguished

between the finger touch and a palm or side of hand touch, but does not have the reference
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identification information being based on a first portion of a finger, the pad, and a second portion
of the finger. In addition, while Ghassabian does have reference information corresponding to
multiple finger portions, the device does not associate a numeral password with the first

information, corresponding to first and second portions of the finger

IX. CONCLUSION

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the mailing
date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ROBERT L NASSER whose telephone number is (571)272-
4731. The examiner can normally be reached on M-F 8-6.

Examiner interviews are available via telephone, in-person, and video conferencing using

a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
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encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Alexander Kosowski can be reached on (571) 272-3744. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access to
the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-
free). If you would like assistance from a USPTO Customer Service Representative or access to

the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

/ROBERT L NASSER/

Primary Examiner, Art Unit 3992
Conferees:
/ADAM L BASEHOAR/

Primary Examiner, Art Unit 3992

/ALEXANDER J KOSOWSKY/
Supervisory Patent Examiner, Art Unit 3992
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Notice of Referernces Cited

Application/Control No.

Applicant(s)/Patent

Under

16/260,879 Reexamination

YAMADA, Masaaki
Examiner Art Unit
ROBERT L NASSER 3992 Page 1 of 1

U.S. PATENT DOCUMENTS

* Coumgoggg;i:ﬁgbgjzi; Code MI\/ID- ?}iYY Name CPC Classification US Classification
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B
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D
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FOREIGN PATENT DOCUMENTS
* County Gote Numoer Knd Code | MMAYYY Country Name CPC Classifcation
N
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NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U merriam-webster dictionary definition of coincident from February 20, 2010.
vV
W
X
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED - PARTI

Application or Docket Number Filing Date
PATENT APPLICgIggmtEfEFFCEEEEg_IE\gIglATION RECORD 16/260,676 01992019 3o be Maed
ENTITY: LARGE [(JswmaLL (O micro

(Column 1} (Column 2}
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
(] Basic FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(k), (i), or (m)) N/A N/A N/A
D EXAMINATION FEE
(37 CFR 1.16(0), (p), or () N/A N/A N/A
TOTAL CLAIMS . .
(37 GFR 1.16(i)) minus 20 = x $100 -
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:;LIE?QON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[J MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16())
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 07/22/2020 | arter PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - -
E (SganR1_16(i)) 6 Minus 37 =0 x $100 = 0
4 * ) .
"'EJ !gdg&ergmt 1 Minus 4 =0 x $460 - 0
< [ Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1} (Column 2} (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; *x = =
= (39CaFR 1.16(i)) Minus = x $0 =
2 [ Independent . - - _
E ('?7 CeFFI):%e1r.116ﬁ1?) Minus = x $0 =
E () Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))
TOTAL ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.

LIE

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/RHONDA BELL/

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent} is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process} an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

/f you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Docket No.: 093265-0063 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of: :  Customer Number: 20277
Masaaki YAMADA :

Application No.: 16/260,879 :  Confirmation No.: 3220
Filed: January 29, 2019 : Art Unit: 3992

For: INFORMATION PROCESSING APPARATUS : Examiner: Nasser, Robert L

AMENDMENT IN RESPONSE TO NON-FINAL OFFICE ACTION UNDER 37 C.F.R. § 1.111

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

In response to the Office Action dated January 22, 2020 having a three-month shortened
statutory period for response set to expire April 22, 2020, and three-month extension of time up
to and including July 22, 2020 being filed concurrently herewith, Applicants respectfully request
reconsideration of the above-identified application in view of the following amendments and
remarks.

Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims begin on page 3 of this paper.

Remarks begin on page 6 of this paper.

DM_US 170183135-1.093265.0063
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Application No. 16/260,879 Docket No.: 093265-0063
Reply to Office Action of January 22, 2020

AMENDMENT TO THE SPECIFICATION

Please replace the paragraph at column 1, lines 36-59 with the following amended
paragraph:

To solve the foregoing problem, an aspect of the present invention provides an
information processing apparatus comprising: a touch panel which [displaies] displays a plurality
of pieces of identification information including letters, figures, and symbols, and for detecting a
contact of the panel with a finger of a user or other objects; a detection unit, when the touch
panel detects a contact of the panel with the object, which species identification information
indicated by a position of the contact at which the contact in question occurred, of the multiple
pieces of identification information displayed on the touch panel, and which detects an area of
part where the contact occurred; a storage unit which stores reference identification information
and a reference area range; a determination unit which determines whether the identification
information detected by the detection unit matches the reference identification information stored
in the storage unit and whether the area of the contact detected by the detection unit falls within
the reference area range stored in the storage unit; and a control unit which performs particular
processing when the determination unit determines that the identification information detected
by the detection unit matches the reference identification information stored in the storage unit
and the area of the contact detected by the detecting unit falls within the reference area range

stored in the storing unit.

DM_US 170183135-1.093265.0063
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Application No. 16/260,879 Docket No.: 093265-0063
Reply to Office Action of January 22, 2020

AMENDMENT TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the

application.

Listing of Claims:

1. (Amended) An information processing apparatus comprising:
a touch panel which displays a plurality of pieces of identification information and

detecting a contact of the panel with a finger of a user [an object of interest];

a storage unit which stores first information including reference identification

information and a reference area range;

a detection unit[,] which detects second information necessary to identify the user when

the touch panel detects a contact with the finger of the user [object], wherein detecting the

second information includes detecting which-speeifies (1) identification information indicated by

a position at which the contact in question occurred, of the multiple pieces of identification
information displayed on the panel, and which-deteets (2) an area of part where the contact
occurred;

a control unit which controls the information processing apparatus to operate at least in

an identification mode and a registering mode: and

a determination unit which determines in the identification mode that the first information

and the second information are coincident with each other, the determination unit determining

whether the identification information detected by the detection unit matches the reference

identification information stored in the storage unit and whether the area of the contact detected

by the detection unit falls within the reference area range stored in the storage unit, [; and]
wherein [a] the control unit [which] performs particular processing on condition the

determination unit determines that the first information and the second information are

coincident with each other in the identification mode, the-identificationinformation-detected -k

DM_US 170183135-1.093265.0063
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Application No. 16/260,879 Docket No.: 093265-0063
Reply to Office Action of January 22, 2020

wherein the registering mode includes a first registering mode for inputting first input

information corresponding to a first portion of the finger and a second registering mode for

inputting second input information corresponding to a second portion of the finger,

wherein the reference identification information is generated and stored in the storage

unit based on both the first input information and the second input information, the first portion

corresponding to a pad of the finger,

wherein the determination unit determines in the identification mode that the first

information and the second information are coincident with each other based on the first and

second portions of the finger, and

wherein the controller is configured to associate a numeral password with the first

information, and the storage unit is configured to store the association between the numeral

password and the first information.

2. (Amended) The information processing apparatus according to claim 1, wherein:

[the storage unit stores] the reference identification information and the reference area

range stored in the storage unit are based on [, when a predetermined condition is satisfied,] the

identification information and the area of the contact detected by the detection unit [as the

reference identification information and the reference area range, respectively].

3. (Original) The information processing apparatus according to claim 1 or 2, wherein:

the storage unit stores first identification information and a first area range and second
identification information and a second area range as the reference identification information and
the reference area ranges; and

the determination unit determines, on condition the identification information detected by
the detection unit matches the first identification information stored in the storage unit and the
area of the contact detected by the detection unit falls within the first area range stored in the
storage unit, whether the identification information detected by the detection unit matches the
second identification information stored in the storage unit and the area of the contact detected

by the detecting unit falls within the second area range stored in the storing unit.

4. (Original) The information processing apparatus according to claim 1 or 2, wherein:

the storage unit stores a threshold value; and

DM_US 170183135-1.093265.0063
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Application No. 16/260,879 Docket No.: 093265-0063
Reply to Office Action of January 22, 2020

the reference area range stored in the storage unit is defined based on the threshold value.

5. (Original) The information processing apparatus according to claim 4, wherein:
the area of the contact detected by the detection unit is registered as the threshold value

when a predetermined condition is satisfied.

6-34. (Cancelled)
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Application No. 16/260,879 Docket No.: 093265-0063
Reply to Office Action of January 22, 2020

REMARKS

Introduction

Applicant respectfully disagrees with all rejections in the present Office Action.
However, in an effort for compact prosecution and to reach compromise with the Office,
Applicant has amended the claims in the present Amendment in an effort to obtain reissue in an
efficient and expedited manner.

Entry of various comments regarding the claims and/or the art, in the Office Action,
should not be construed as any acquiescence or agreement by Applicant with the stated
reasoning, regardless of whether or not these remarks specifically address any particular

comment from the Office Action.

Status of Claims

Claims 1-34 were pending at the time of the Office Action dated January 22, 2020. By
this response, claims 1 and 2 have been amended, and claims 6 and 7 have been canceled,
without prejudice, reserving right to prosecution in a reissue continuation/divisional application.
Previously added claims 8—34 have also been canceled, without prejudice, reserving right to
prosecution in a reissue continuation/divisional application.

Applicant acknowledges, with appreciation, the Examiner’s comments on claims 20 and
33 as follows:

Claims 20 and 33 define over the art in that none of the art associates a numeral
password with the first information, where the first information comprises first
input information corresponding to a first portion of the finger and second input
information corresponding to a second portion of a finger, as claimed. However,
before patentability can be pronounced, the rejections above, including the
rejection for broadening outside of two years, must be overcome.

The Office Action at page 16.

Support for Claim Changes

Claim 1 has been amended to include claim 20. Support for amendments to claim 1 can
be found in, for example, Figs. 1A, 1B, 4A, 4B, 5A, 5B, 7TA-7C, 9, 10A, 10B, 12A, 12B, 13, and
14, and relevant description thereof in the specification. Claim 2 has been amended only to

rephrase the claimed wording. Care has been exercised to avoid the introduction of new matter.

DM_US 170183135-1.093265.0063
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Application No. 16/260,879 Docket No.: 093265-0063
Reply to Office Action of January 22, 2020

Reissue Declaration

The Office Action stated that claims 1-34 were rejected as being based upon a defective
reissue declaration under 35 U.S.C. § 251. Specifically, the Office Action stated, “[t]he reissue
declaration is defective because it is a broadening reissue.” The Office Action at page 3.

As discussed below, only to expedite prosecution of the present application, Applicant
has amended claim 1 to include claim 20. As indicated in the Reissue Declaration submitted
with this Amendment, claim 1 has been amended to become narrower than original claim 1.
Claims 2-5 depend on claim 1. Claims 6-34 have been canceled. Applicant, therefore,

respectfully solicits withdrawal of the rejection of the claims under 35 U.S.C. § 251.

Broadening

Claims 8-34 were rejected under 35 U.S.C. § 251 as being broadened in a reissue
application filed outside the two year statutory period.
Only to expedite prosecution of the present application, Applicant has canceled claims 8-

34, rendering this rejection moot.

Objection to the Specification

The specification was objected to in that the change at column 1, line 38, which was
made in the certificate of correction, has not been added in the reissue application.

In response, Applicant has amended to include the change made in the certificate of
correction in the specification, as set forth above. Withdrawal of the objection to the

specification is respectfully solicited.

Claim Rejections under 35 U.S.C. § 112, First Paragraph
Claims 8, 9, 14, 21, 22, and 27 were rejected under 35 U.S.C. § 112 (pre-AIA), first

paragraph, as failing to comply with the written description requirement.

Only to expedite prosecution of the present application, Applicant has canceled claims 8,
9,14, 21, 22, and 27, obviating the basis for this rejection. Withdrawal of the rejection of the
claims under35 U.S.C. § 112 is respectfully solicited.

New Matter
The Office Action stated that claims 8-34 were rejected under 35 U.S.C. § 251 as being

based upon new matter added to the patent for which reissue is sought.
7
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Application No. 16/260,879 Docket No.: 093265-0063
Reply to Office Action of January 22, 2020

Only to expedite prosecution of the present application, Applicant has canceled claims 8-
34, obviating the basis for this rejection. Withdrawal of the rejection of the claims is respectfully

solicited.

Claim Rejection under 35 U.S.C. § 112, Second Paragraph
Claims 2, 3/2-5/2, and 8-34 were rejected under 35 U.S.C. § 112 (pre-AlIA), second

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject
matter which the applicant regards as the invention.

Applicant has amended claim 2 only to rephrase the claimed wording, and has canceled
claims 8-34 only to expedite prosecution of the present application.

Withdrawal of the rejection of the claims under 35 U.S.C. § 112, second paragraph is

respectfully solicited.

Claim Rejection under 35 U.S.C. §8 102 and 103

1. Claims 1 and 3/1, 6, and 7 were rejected under pre-AlIA 35 U.S.C. § 103(a) as being
unpatentable over Kuncl (U.S. Patent Application Publication No. 2012/0075098) in
view of Townsend et al. (U.S. Patent Application Publication No. 2007/0152976).

2. Claims 2, 3/2, 4, and 5 were rejected under pre-AIA 35 U.S.C. § 103(a) as being
unpatentable over Kuncl in vie w of Townsend et al., and further in view of Jones et al.
(U.S. Patent Application Publication No. 2010/0180336) and Ghassabian (U.S. Patent
Application Publication No. 2005/0253814).

3. Claims 8, 10, 21, and 23 were rejected under pre-AIA 35 U.S.C. § 102(b) as being
anticipated by Ghassabian.

4. Claims 9, 22, and 34 were rejected under pre-AIA 35 U.S.C. § 103(a) as being
unpatentable over Ghassabian in view of Ningrat (U.S. Patent Application Publication
No. 2010/0066701).

5. Claims 11 and 24 were rejected under pre-AIA 35 U.S.C. § 103(a) as being unpatentable
over Ghassabian in view of Chen et al. (U.S. Patent Application Publication No.
2010/0060571).

6. Claims 12, 13, 25, and 26 are rejected under pre-AIA 35 U.S.C. § 103(a) as being
unpatentable over Ghassabian in view of Ryu (U.S. Patent Application Publication No.
2010/0020035).

7. Claims 14 and 27 were rejected under pre-AIA 35 U.S.C. § 103(a) as being unpatentable
over Ghassabian in view of Lessing (U.S. Patent Application Publication No.
2010/0045608 and Blow et al. (U.S. Patent Application Publication No. 2012/0032979).

8
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Application No. 16/260,879 Docket No.: 093265-0063
Reply to Office Action of January 22, 2020

8. Claims 15, 16, 28 and 29 were rejected under pre-AIA 35 U.S.C. § 103(a) as being
unpatentable over Ghassabian in view of Ozawa et al. (U.S. Patent Application
Publication No. 2010/0110228).

9. Claims 17 and 30 were rejected under pre-AIA 35 U.S.C. § 103(a) as being unpatentable
over Ghassabian in view of Nichols (U.S. Patent Application Publication No.
2010/0070931) in view of Ozawa et al.

10. Claims 18, 19, 31, and 32 were rejected under pre-AIA 35 U.S.C. § 103(a) as being
unpatentable over Ghassabian in view of Liu et al. (U.S. Patent Application Publication
No. 2009/0046065).

Only to expedite prosecution of the present application, Applicant has amended claim 1
to include claim 20.
Applicant, therefore, respectfully solicits withdrawal of the rejection of the claims under

35 U.S.C. §§ 102 and 103.

Claim Construction

The Office Action stated the limitations “controller” and “detector” in claim 8 invoke 35
U.S.C. § 112, sixth paragraph.
Since claim 8 has been canceled in this Amendment, there is no basis in the present

application for invoking 35 U.S.C. § 112, sixth paragraph.

Conclusion

In view of the above amendments and remarks, Applicant submits that this application
should be allowed and the case passed to issue. If there are any questions regarding this
Amendment or the application in general, a telephone call to the undersigned would be
appreciated to expedite the prosecution of the application.

To the extent necessary, a petition for an extension of time under 37 C.F.R. 1.136 is

hereby made. Please charge any shortage in fees due in connection with the filing of this paper,
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Application No. 16/260,879

Reply to Office Action of January 22, 2020

Docket No.: 093265-0063

including extension of time fees, to Deposit Account 500417 and please credit any excess fees to

such deposit account.

500 North Capitol Street, N.-W.

Washington, DC 20001
Phone: (202) 756-8196 TT:llg
Facsimile: (202) 756-8087
Date: July 22, 2020

DM_US 170183135-1.093265.0063

Respectfully submitted,

MCDERMOTT WILL & EMERY LLP

MY )
Torhoki Tanida /

Régistration NO. 60453

Please recognize our Customer No. 20277 as
our correspondence address.

10
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PTO/AIA/22 (03-13)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 093265-0063
Application Number 16/260,879-Conf. #3220 | Filed January 29, 2019
For
INFORMATION PROCESSING APPARATUS
ArtUnit 3992 | Examiner R. L. Nasser

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.
The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

Fee Small Entity Fee Micro Entity Fee

[ ] One month (37 CFR 1.17(a)(1)) $200 $100 $50 $
|:| Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $
Three months (37 CFR 1.17(a)(3)) $1,400 $700 $350 $  1,400.00
[ ] Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550 $
[ ] Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750 $

I:I Applicant asserts small entity status. See 37 CFR 1.27.
I:I Applicant certifies micro entity status. See 37 CFR 1.29.

Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

I:I A check in the amount of the fee is enclosed.
I:I Payment by credit card. Form PTO-2038 is attached.
The Director has already been authorized to charge fees in this application to a Deposit Account.

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 50-0417
Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the

|:| applicant.

attorney or agent of record. Registration number 60,453

|:| attorney or agent acting under 37 CFR 1.34. Registration number

/Tomoki Tanida/ July 22, 2020
Signature Date
Tomoki Tanida (202) 756-8196
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below*.

|:| * Total of 1 forms are submitted.
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Doc code: REIS.DECL
Document Description: Reissue Declaration Filed In Accordance With MPEFP 1414

PTOAIANNT (08-13)

Approved for use through 01/31/2020. OMB 0851-0033

LS. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Papenvork Reduction Act of 1995, no persons are required to respond to a coliection of information unless it displays a valid OMB control number.

SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR
REISSUE PATENT APPLICATION (35 U.S.C. 115(d} AND 37 CFR 1.64)

Title of
Invention INFORMATION PROCESSING APPARATUS

T his statement is directed io:

D The atiached application,

X | was filad on 01/28/2019 as reissug application number 16/260,878

ILEGAL NAME of inventor to whom this substitute statement applies:

{E.g.. Given Name (first and middie (if any}) and Family Name or Surnams)
Masaaki YAMADA
Residence {except for a deceased or legally incapaciialed invenior):

Yokohama Japan

ity State Country
IMailing Address {except for 2 deceased or legally incapacitated inventor):

cfo Hitachi, Lid., Intellectual Property Group, 6-1, Marunouchi 1-chome, Chivoda-ku

Tokyo 100-8220 Japan
ity Siate K] oountry

| believe the above-named inventor or joint inventor 1o be the original inventor or an original joint inventor of a claimed invention
in the application.

The above-identified application was made or authorized to be made by me.

| hereby acknowledge that any willful false statement made in this statement is punishable under 18 U.8.C. 1001 by fine or
imprisonment of not more than five (5) years, or both.

Relationship o the inventor fo whom this substitute statement applies:

EE Legal Representative (for deceased or legally incapaciiated inventor only),

Assignee, or

Circumnstances permitling execution of this substitute staternent:

D Inventor is deceasead,
D Inventor is under legal incapacity,
inventor cannot be found or reached after diligent effort, or

EE Inventor has refused to execute the oath or declaration under 37 CFR 1.175.

[Page 10f 3}
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PTOAIAOTY {05-13)

Approved for use through §1/31/2020. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Linder the Paperwork Reduction Act of 1385, no persons are required 1o respond to a colleclion of information unless it displays a valid OMB conlrol number

SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR
REISSUE PATENT APPLICATION (35 U.8.C. 115{d) AND 37 CFR 1.84}

if there are joint inventors, please check the appropriate box below:
An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) naming the entire inventive entity has
been or is currently submitted.
OR
An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) has not been submitted. Thus, a
Substitute Statement Supplemental Sheet (PTO/AIA/11 or equivalent) naming the entire inventive entity and
providing inventor information is attached. See 37 CFR 1.64(b).

i belisve the original patent to be wholly or partly inoperative or invalid, for the reasons describad below.
{Check all boxes that apply.)

D by reason of a defective specification or drawing.

x | by reason of the patentee claiming more or less than he had the right to claim in the patent.

E by reason of other amors,

At least one error upon which reissue is basaed is described below. If the reissue Is a broadening

reissue, a claim that the application seeks i broaden must be identified:

Al least the scope of amended claim 1 is narrower than the scope of original claim 1. For exampie,
amended claim 1 further recites, "the controlier is configured o associate a numeral password with the first
information, and the storage unit is configured to siore the association between the numeral password and
the first information.”

WARNING:

Patitionerfapglicant is cautioned o avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank acoount numbers, or credit card numbers
{cther than a check or credit card authorization form PTO-2038 submitied for payment purposes) is never required by the USPTO
o support a petition or an application. If this type of personal information is included in documents submitted 1o the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitiing them o the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application {unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an ahandoned application may also be available to the public if the application is
referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not  publicly available.

PERSON EXECUTING THIS SUBSTITUTE STATEMENT:

Date {Optional): July 22,
Name: Tatsuya Yamamoto 2020

Signature: /Tatsuya Yamamaoto/

APPLICANT NAME AND TITLE OF PERSON EXECUTING THIS SUBSTITUTE STATEMENT:

if the applicant is a juristic enlity, list the applicant name and the tile of the signer.

Applicant Name: MAXELL, LTD.

Title of Person Executing

This Substitute Statement: General Manager, 1P Innovation Business Unit, Maxell, Lid.

The signer, whose title is supplied above, is authorized to act on behalf of the applicant.

{Page 2 of 3}
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PTO/AINDTY {(0513)

Approved for use through §1/31/2020. OMB 0651-0033
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Linder the Panerwork Reduction Act of 1885, no persons are required 1o respond to a colieclion of information unless it displays a valid OMB conltrol number

SUBSTITUTE STATEMENT IN LIEU OF AN CATH OR DECLARATION FOR
REISSUE PATENT APPLICATION (35 U.8.C. 115(d) AND 37 CFR 1.64)

Residence of the signer (unless provided in an application data sheet, PTO/SB/14 or equivalent):

CityKyoto

State
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Kyoto
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State
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Country
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reached after diligent effort, or has refused o execute the ocath or declaration under 37 CFR 1.63.
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Application/Control Number: 16/260,879 Page 2
Art Unit: 3992

DETAILED ACTION
I. ACKNOWLEDGEMENTS

This non-final Office Action addresses U.S. Application No. 16/260,879 (the “879
Application” or “instant application”). Based upon a review of the instant application, the actual
filing date of the instant application is December 11,2017. Because the instant application was on
or after September 16, 2012, the statutory provisions of the America Invents Act (“AIA”) will
govern this proceeding.

The instant application is a reissue application US Patent No. 8,654,093, (*’093 Patent”),
which was filed as US Application 13/366983 (“the ‘983 Application”), entitled

“INFORMATION PROCESSING APPARATUS.”

Based upon Applicant’s statements as set forth in the instant application and after the
Examiner's independent review of the ‘093 patent itself and its prosecution history, the Examiner
finds that he cannot locate any ongoing proceeding before the Office or current ongoing
litigation involving the ‘093 patent. Also based upon the Examiner's independent review of the
‘093 patent itself and the prosecution history, the Examiner cannot locate any previous

reexaminations, supplemental examinations, or certificates of correction.

II. CLAIM STATUS

The ‘093 Patent issued with claims 1-7 (“Patented Claims™). The preliminary amendment
filed with this reissue application adds claims 8-33. The preliminary amendment of 4/8/2019
adds claim 34. As of the date of this Office Action, the status of the claims is:

a. Claims 1-34 (“Pending Claims”).

b. Claims 1-34 are treated on the merits below (“Examined Claims™)
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II1. PRELIMINARY AMENDMENTS OF 1/29/2019 AND 4/8/2019
The amendment to the specification and claims filed on 1/29/2019 and 4/8/2019 have

been entered and considered.

IV. PRIORITY CLAIMS

Based upon a review of the instant application and ‘093 patent, the Examiner finds that
the ‘093 patent does not claim any domestic priority.

Based upon a review of the ‘093 Patent itself, the Examiner finds that Applicant is
claiming foreign priority under 35 USC § 119(a) to Japanese document 2011-025576, filed
February 9, 2011.

Because the effective filing date of the instant application is noton or after March 16,
2013, the AIA First Inventor to File (“AIA-FITF”) provisions do not apply. Instead, the earlier

‘First to Invent’ provisions apply.

V. REISSUE DECLARATION
The reissue declaration is defective because it is a broadening reissue, but does not
identify a claim being broadened and specific language being removed via reissue. The
declaration states that this is a narrowing reissue. However, the claims are broadened in some
respects. While the new claims are narrowed in some regards, a claim is considered to be
broadened if it is broader in any one respect even though it may be narrower in other respects.
As to claim 8, while it is narrower in some respects, the claim broadens other aspects of the

claims. For instance, claim 8 omits the limitation from claims 1 and 6 of “a touch panel which
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displays a plurality of pieces of information and detecting a contact of the panel with an object of
interest.” Instead, claim 8 merely states “a touch panel configured to detect a contact of a finger
of auser.” Further, claim 8 omits the detection unit, storage unit, and control unit of claims 1
and 6, and the determination unit of claim 1. As such, claims 8-20 are broadened.

Asto claim 21, the new claim is a method claim. Changing claimed inventions is
broadening in and of itself, as it allows the patent owner to sue parties for infringement which
could not previously been sued. See MPEP 1412.03. Further, claim 21 lacks the limitation that
the touch panel displays a plurality of pieces of information and detecting contact with an object
of interest, and further omits limitations equivalent to the detection unit, storage unit,
determination unit, and control unit of claims 1 and/or 6. As such, claims 21-34 are broadened.

When a claim is both broadened and narrowed, the error statement must identify an error
that is broadening.

Claims 1-34 are rejected as being based upon a defective reissue declaration under 35
U.S.C. 251 as set forth above. See 37 CFR 1.175.

The nature of the defect(s) in the declaration is set forth in the discussion above in this

Office action.

VI. BROADENING
Claims 8-34 are rejected under 35 U.S.C. 251 as being broadened in areissue application
filed outside the two year statutory period. A claim is broader in scope than the original claims if
it contains within its scope any conceivable product or process which would not have infringed
the original patent. A claim is broadened if it is broader in any one respect even though it may

be narrower in other respects.
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The Examiner notes that since Applicant is outside of the 2 year window, no broadening

is permitted.

VII. OBJECTIONS TO THE SPECIFICATION
The specification is objected to in that the change at column 1, line 38, which was made
in the certificate of correction, has not been added in the reissue application. Applicant should
present an amended paragraph that conforms to 37 CFR 1.173. See MPEP 1411.01, 1453(1V)

and 1453(VI)c.

VIII. WRITTEN DESCRIPTION

The following is a quotation of the first paragraph of pre-AIA 35 U.S.C. 112:

The specification shall contain a written descrip tion of the invention, and of the manner and
process of making and using it, in such full, clear, concise, and exact terms as to enable any person
skilled in the art to which it pertains, or with which it is most nearly connected, to make and use the
same, and shall set forth the best mode contemplated by the inventor of carrying out his invention.

Claims 8, 9, 14, 21, 22, and 27 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-
AIA), first paragraph, as failing to comply with the written description requirement. The
claim(s) contains subject matter which was not described in the specification in such a way as to
reasonably convey to one skilled in the relevant art that the inventor or a joint inventor, or for
pre-AlIA the inventor(s), at the time the application was filed, had possession of the claimed
invention.

Claims 8 and 21 both recite storing first information corresponding to a fingerprint of the
user. There is no support for storing information related to a fingerprint, as the specification

discloses storing information as to the fingertip or finger pad.
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Claims 9 and 22 are rejected in that there is no support for the screen being made up of
capacitive plates. Rather, the disclosure is for sensors that vary in capacitance, but the sensors
do not appear to be plates.

Claims 14 and 27 are rejected in that there is no support for displaying images of the
portion of the fingerprint detected, as there is no support for using a fingerprint.

Claims 18, 19, 31, and 32 are rejected in that there is no algorithm or steps for performing
the method disclosed. Specifically, there is no mention of determining whether there is sufficient

contact.

IX. NEW MATTER

Claims 8-34 are rejected under 35 U.S.C. 251 as being based upon ne w matter
added to the patent for which reissue is sought.

The added material which is not supported by the prior patent is discussed immediately

above in the written description rejection.

X. REJECTIONS UNDER 35 USC 112, SECOND PARAGRAPH

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointingout and distinctly
claiming the subject matter which the ap plicant regards as his invention.

Claims 2, 3/2-5/2, and 8-34 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-
ATA), second paragraph, as being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AIA the applicant

regards as the invention.
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Claim 2 is rejected as being indefinite in that it is unclear how the contact area is stored
as a range. In other words, a contact area is a single point, but a range, by definition, is atleast
two points.

Claims 8 and 21 are rejected in that there is no antecedent basis for the generation of the
second information in the third to last line, as the previous recitation was a detector that detects
the second information.

Claim 13 is rejected in that there is no antecedent basis for the identification mode, as
claim 13 depends on claim 1, but the identification mode is only recited in claim 8. For the

purposes of art, the claim will be treated as if it depends on claim 8.

XI. ART REJECTIONS

The following is a quotation of the appropriate paragraphs of pre-AIA 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) theinvention was patented or described in a printed publicationin this or a foreign country orin
public use or on sale in this country, more than one year prior to the date of application for patent in the
United States.

The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all
obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forthin section 102, if the differences between the subject matter sought to be patented and the prior art
are such that the subject matter as a whole would have been obvious at the time the invention was made
toa person having ordinary skill in the art to which said subject matter pertains. Patentability shall not
be negatived by the manner in which the invention was made.

Claims 1, 3/1, 6, and 7 are rejected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Kuncl US PG PUB 2012/0075098 in view of Townsend et al US PG PUB
2007/0152976.
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Kuncl shows a typical touch screendevice, in figure 4a, where the user touches the
number corresponding to the desired input value and the password is compared to a known
password to authenticate the device (see paragraph [0047]. As such, Kuncl has a touch panel
which displays pieces of information, ie. the numbers on the keypad, and detects contact with
the numbers, a storage unit of some kind which stores a reference id code (the device must
inherently have a storage medium storing a reference code for the code be known to i, as
described in paragraph [0047]). Kuncl further must have a determination unit that determines
whether the inputted code matches the code known to the device, and a control unit, i.e.
processors 210, which perform a first processing when the pass codes match, i.e. unlocks the
device. It does not compare a range of contact to a reference range, as claimed. However,
Townsend teaches device for eliminating unintentional touches based on the area of contact, as
shown in figures 6 and 7. When the area of contact is above a threshold, i.e. outside of a
reference range, the touch is rejected (see paragraph [0036]). As such, it would have been
obvious to modify Kuncl to use scheme like that of Townsend to reject unwanted touches, to
ensure the accuracy of the device. Therefore, the combination would have to store a range of
acceptable contact area and well as the id code, and detect when the touch is in the range as well
as when the codes match. As such, the combination meets claim 1.

Asto claim 3/1, there are 4 digits in the passcode, so there is first and second
identification information and touch area values stored and compared.

Claim 6 is rejected for the reasons given above.

Claim 7 is rejected in that the system of the combination performs first processing,
unlocking the system, when the password and contact area match the stored password and first

set of ranges (all corresponding to finger touches) and a second set of processing when the
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password matches, but the contact area is in a second range, i.e. corresponding to a hand or palm

or side of hand.

Claims 2, 3/2, and 4-5 are rejected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Kuncl in view of Townsend et al, as applied to claims 1,3/1,6,and 7
above, further in view of Jones et al US PG PUB 2010/0180336 and Ghassabian US PG
PUB 2005/0253814.

The Examiner notes that the Kuncl teaches comparing the input password to a known
password, but does not teach how the known value is stored. Jones teaches in paragraphs [0022]
and [0023], a method for entering a password and storing the password as a known value for
later comparison. As such, it would have been obvious to modify Kuncl to use the password
generating method of Jones, as it is merely the use of a known method to generate a known value
for a password. The combination does not save the input touch area as a reference. However, in
paragraph [0146], Ghassabian teaches calibrating a touch screen for an individual user for finger
size. As such, it would have been obvious to modify the combination to use such a calibration
mode, to tune the specific device to the specific user, to further prevent false inputs. As such, in
the combination, when a condition is satisfied, i.e. in calibration or set up mode, the system
would store the identification information and contact area as reference values.

Asto claim 3/2, there are 4 digits in the passcode, so there is first and second
identification information and touch area values stored and compared.

Asto claims 4 and 5, in Townsend, there is a reference value stored, i.e. the area of
contact corresponding to a threshold differentiating finger from side of hand, for example, and
used to generate the reference range.

Claims 8, 10, 21, and 23 are is/are rejected under pre-AlIA 35 U.S.C. 102b as being
anticipated by Ghassabian.
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Asto claim 8, Ghassabian shows a system that executes different functions based on the
portion of the finger contacting the screen. Specifically, Ghassabian has a touch panel 1408 (see
paragraphs [0032], [0144], and [0176]). In addition, the system of Ghassabian operates in two
modes, an identification mode, i.e. a mode that identifies the portion of the finger touching the
screen (see paragraph [0143] and a registration mode, i.e. a mode that calibrates the system (see
paragraph [0146]). The system stores first information regarding the portion of the user’s finger
that touches the finger pad during an identification mode (the information as to the fingertip or
flat portion of the finger, discussed in paragraphs [0143] and [0180] must be stored in a memory
in order to be able to match the information detected to the information from calibration). The
Examiner further notes that the claim requires that the first information is related to identification
of a user. However, the Examiner notes that the claim does not require using the first
information to identify the user. The information stored in Ghassabian, ie. finger pad or
fingertip, is the same information stored by Applicant’s invention. As such, it is information
relating to identification of a user. Ghassabian then has a detector, 1408, that detects second
information needed to identify the user when the user contacts the pad 1408 with a finger (see
paragraph [0143]. In other words, the memory stores the information gathered during calibration
and the detector detects the information during contact with the pad. When the first information
and second information match, a specific process is executed, for example inputting a specific
letter or function (see paragraphs [0143] and [0180]). The Examiner further notes that the
registration mode, ie. calibration mode, has a mode to store information regarding the tip of the
finger, and a different portion, for example the flat portion, of a finger (see paragraph [0146]).
The second information is based on whether the fingertip or pad contacts the pad 1408. The

Examiner notes that Ghassabian does not specifically state that there is a controller. However, in
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paragraph [0143], Ghassabian states that the method is used in a computer (see also paragraphs
[0025], [0087], and [0130]). A computer necessarily has a controller. Hence, Ghassabian
anticipates the claim.

Asto claim 10, the second portion of the finger is the edge of the finger, i.e. the nail or
tip.

Claims 21 and 23 are rejected for the reasons given above.

Claims 9, 22, and 34 are rejected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Ghassabian in view of Ningrat US PG PUB 2010/0066701.

Ghassabian does not teach the structure of the touch screen. However, in figures 1 and 2
and paragraphs [0007] and [0008], Ningrat teaches a typical touch screen structure where grid of
capacitive plate sensors change their capacitance when the screenis touched. As such, it would
have been obvious to modify Ghassabian to use such a screen structure, as it is merely the use of

a well-known touch screenin the art.

Claims 11 and 24 are re jected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Ghassabian in view of Chen et al US PG PUB 2010/0060571.

Ghassabian does not teach displaying images and descriptive text during the registration
of calibration mode, discussed in paragraph [0146]. However, Chen teaches what is well known,
that when calibrating a device, the computer candisplay animage and instructions for
performing the calibration. As such, it would have been obvious to modify Ghassabian to use

such a display or instructions, as it is merely the use of a known calibration technique.
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Claims 12, 13, 25, and 26 are rejected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Ghassabian in view of Ryu US PG PUB 2010/0020035.

Ghassabian does not teach unlocking the device based on the first information about the
finger portions, but it does reference using the portions of the finger for security (see paragraph
[0103]. Ryu teaches that is it well known to use contact attributes of the contact with a touch
screen and finger to unlock adevice. As such, it would have been obvious to modify Ghassabian
to use contact area, i.e. finger portions, to unlock the device, to further enhance security of the

device.

Claims 14 and 27 are re jected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Ghassabian in view of Lessing US PG PUB 2010/0045608 and Blow et al
US PG PUB 2012/0032979

Ghassabian does not teach displaying a shaded region corresponding to the contact area
during calibration. In figures SA and 5B, Lessing illustrates the contact area of a fingertip or
finger pad touch on a grid. While it is not explicitly displayed, it would have been obvious to
one skilled in the artto display such information, to allow the user to understand the difference
between the different kinds of touches. The area is not shaded. Blow is selected from a myriad
of references that teach indicating a contact area with shading. As such, it would have been
obvious to modify the combination to shade the contact area, as it is merely the substitution of

one known contact area depiction method for another.

Claims 15, 16, 28 and 29 are re jected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Ghassabian in view of Ozawa et al US PG PUB 2010/0110228.

Ghassabian does not discuss all 4 of the functions listed in claims 15 and 28. However,

Ozawa teaches that it is well known to detect a pinch, flick, drag and tap in a touch screen
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(paragraph [0068]). As such, it would have been obvious to modify Ghassabian to recognize the
different types of finger inputs, as it is simply the use of a known input technique in touch
screens.

Asto claims 16 and 29, Ozawa teaches the specific methods of detecting each of the

operations in paragraphs [0069] - [0072].

Claims 17 and 30 are re jected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Ghassabian in view of Nichols US PG PUB 2010/0070931 in view of
Ozawa et al.

Ghassabian does not teach dragging anicon to move the icon. Nichols teaches this
feature in figures 7A and 7B and the associated discussion. Hence, it would have been obvious
to modify Ghassabian to move the icons by dragging the icons, as it is merely the use of a known
method of organizing icons in a smartphone, like that in Ghassabian. Further, Ozawa teaches
detecting a drag by contact for a period of time in paragraphs [0069] - [0072]. Hence, it would

have been obvious to modify the combination to use the method for drag detection of Ozawa, as

it is merely the use of a well-known method for detecting a drag operation.

Claims 18, 19,31, and 32 are re jected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Ghassabian in view of Liu et al 2009/0046065.

Ghassabian does not determine whether there is sufficient contact. However, Liu teaches
that it is known to determine whether a key press was considered sufficient by measuring the
force applied. It would have been obvious to modify Ghassabian to use such a force detecting

step to identify sufficient contact, to prevent inadvertent touches from registering.
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XII. CLAIM CONSTRUCTION

The claims in this application are given their broadest reasonable interpretation using the
plain meaning of the claim language in light of the specification as it would be understood by
one of ordinary skill in the art. The broadest reasonable interpretation of a claim element (also
commonly referred to as a claim limitation) is limited by the description in the specification
when 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, is invoked.

As explained in MPEP § 2181, subsection I, claim limitations that meet the following
three-prong test will be interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth
paragraph:

(A)  the claim limitation uses the term “means” or “step” or a term used as a substitute for
“means” that is a generic placeholder (also called a nonce term or a non-structural term
having no specific structural meaning) for performing the claimed function;

(B)  the term “means” or “step” or the generic placeholder is modified by functional language,
typically, but not always linked by the transition word “for” (e.g., “means for”) or another
linking word or phrase, such as “configured to” or “so that”; and

(C)  the term “means” or “step” or the generic placeholder is not modified by sufficient
structure, material, or acts for performing the claimed function.

Use of the word “means” (or “step”) in a claim with functional language creates a
rebuttable presumption that the claim limitation is to be treated in accordance with 35 U.S.C.
112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph. The presumption that the claim limitation is
interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, is rebutted when
the claim limitation recites sufficient structure, material, or acts to entirely perform the recited

function.
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Absence of the word “means” (or “step”) in a claim creates a rebuttable presumption that
the claim limitation is not to be treated in accordance with 35 U.S.C. 112(f) or pre-AIA 35
U.S.C. 112, sixth paragraph. The presumption that the claim limitation is not interpreted under
35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, is rebutted when the claim
limitation recites function without reciting sufficient structure, material or acts to entirely
perform the recited function.

Claim limitations in this application that use the word “means” (or “step”) are being
interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, except as
otherwise indicated in an Office action. Conversely, claim limitations in this application that do
not use the word “means” (or “step”) are not being interpreted under 35 U.S.C. 112(f) or pre-

ATA 35 U.S.C. 112, sixth paragraph, except as otherwise indicated in an Office action.

This application includes one or more claim limitations that do not use the word “means,”
but are nonetheless being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112, sixth
paragraph, because the claim limitation(s) uses a generic placeholder that is coupled with
functional language without reciting sufficient structure to perform the recited function and the
generic placeholder is not preceded by a structural modifier. Such claim limitation(s) is/are:

1) controller in claim 8.

2. detector in claim 8.

Because this/these claim limitation(s) is/are being interpreted under 35 U.S.C. 112(f) or
pre-AIA 35 U.S.C. 112, sixth paragraph, it/they is/are being interpreted to cover the
corresponding structure described in the specification as performing the claimed function, and

equivalents thereof.
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If applicant does not intend to have this/these limitation(s) interpreted under 35 U.S.C.
112(f) or pre-AIA 35 U.S.C. 112, sixth paragraph, applicant may: (1) amend the claim
limitation(s) to avoid it/them being interpreted under 35 U.S.C. 112(f) or pre-AIA 35 U.S.C. 112,
sixth paragraph (e.g., by reciting sufficient structure to perform the claimed function); or (2)
present a sufficient showing that the claim limitation(s) recite(s) sufficient structure to perform
the claimed function so as to avoid it/them being interpreted under 35 U.S.C. 112(f) or pre-AIA

35 U.S.C. 112, sixth paragraph.

XIII. ALLOWABLE SUBJECT MATTER
Claims 20 and 33 define over the artin that none of the art associates a numeral password
with the first information, where the first information comprises first input information
corresponding to a first portion of the finger and second input information corresponding to a
second portion of a finger, as claimed. However, before patentability canbe pronounced, the

rejections above, including the rejection for broadening outside of two years, must be overcome.

XIV. PRIOR ART

Aguera-Arcas et al US PG PUB 2012/0284297 teaches unlocking a touch screen with a

gesture and password in paragraph [0003].

Wang etal US PG PUB 2012/0192100 teaches unlocking a touch screen with a gesture

and password in paragraph [0058].
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Wu et al US PG PUB 2012/0229406 teaches unlocking a touch screen based on contact
area shape.
Rosenberg US PG PUB 2007/0097096 performs different functions based on fingertip

versus finger pad contact to a touch screen.
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XIII. CONCLUSION

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to ROBERT L NASSER whose telephone number is (571)272-4731. The
examiner can normally be reached on M-F 8-6.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to
use the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interview practice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Alexander Kosowski can be reached on (571) 272-3744. The fax phone number for the organization
where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications may
be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR system,
see https://ppair-my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/ROBERT L NASSER/
Primary Examiner, Art Unit 3992

Conferee:

/ADAM L BASEHOAR/

Primary Examiner, Art Unit 3992

/M.F/

Supervisory Patent Examiner, Art Unit 3992
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FOREIGN PATENT DOCUMENTS
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Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PP Passages or Relevant
Document .
Figures Appear
- . English abstract,
1 |h7ss604 CN A |2006-04-05 Egkyo Shibaura Electric | .\ rocnonds to U.S.
| 2006/0066589
English abstract,
2 P010/104015 Wwo A1 2010-09-16 Sony Corporation corresponds to U.S.
2011/0310049
English abstract of CN
3 11226691 CN A 2005-11-09 1567288
English abstract,
4 H05100809 P A 1993-04-23 Fujitsu Ltd. corresponds to U.S.
7,345,675
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Application Number 16260879

Filing Date 2019-01-29
INFORMATION DISCLOSURE First Named Inventor | Masaaki YAMADA
STATEMENT BY APPLICANT At Uni
.. nit 2624
( Not for submission under 37 CFR 1.99)
Examiner Name Not Yet Assigned

Aftorney Docket Number 093265-0063

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

NUMABE et al_, "Finger Identification for Touch Panel Operation Using Tapping Fluctuation,” The 13th IEEE
International Symposium on Consumer Electronics, pgs. 899-902 (2009)

2 ELECCION, "Automatic Fingerprint Identification,” IEEE Spectrum (1973)

HOLZ et al, "The Generalized Perceived Input Point Model and How to Double Touch Accuracy By Extracting

3 Fingerprints," Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (2010)

4 MVANG et al_, "Detecting and Leveraging Finger Ornientation for Interaction With Direct-Touch Surfaces,” Proceedings
bf the 22nd Annual ACM Symposium on User Interface Software and Technology (2009)

5 BAEVANEE et al_, "User Authentication Using Combination of Behavioral Biometrics Over the Touchpad Acting Like
[Touch Screen of Mobile Device," International Conference on Computer and Electrical Engineering (2008)

6 HARRISON et al_, "TapSense: Enhancing Finger Interaction on Touch Surfaces,” Proceedings of the 24th Annual ACM|

Bymposium on User Interface Software and Technology (2011)
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EXAMINER SIGNATURE
Examiner Signature /ROBERT L NASSER/ Date Considered 12/18/2019

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16260879

Filing Date 2019-01-29

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventer | Masaaki YAMADA

.. Art Unit 2624
( Not for submission under 37 CFR 1.99)

Examiner Name Not Yet Assigned

Aftorney Docket Number 093265-0063

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Bernard P. Codd/ Date (YYYY-MM-DD) 2019-02-15

Name/Print Bemard P. Codd Registration Number 46,429

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref ijHits Search Query DBs Default {iPlurals {iTime
# Operator Stamp
L1 2 "20100020035" and area US-PGPUB; OR ON 2020/01/09
USPAT 10:21
L2 992877 iitouch adj (screen or panel) US-PGPUB; OR ON 2020/01/09
USPAT; 10:24
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L3 100 L2 and (unlock$ with finger with US-PGPUB; OR ON 2020/01/09
portion) USPAT; 10:24
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L4 1 "8654085".pn. and (finger with US-PGPUB; OR ON 2020/01/09
portion) USPAT; 10:30
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L5 2 "20100045608" and (finger with US-PGPUB; OR ON 2020/01/09
portion) USPAT; 10:33
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L6 2 "20100045608" and unlock$3 US-PGPUB; OR ON 2020/01/09
USPAT; 10:35
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
L7 11 ("20030076306" | "20040204129" | {US-PGPUB; OR OFF 2020/01/09
"20040207606" | "20040263488" | {{USPAT; 10:38
"20060044280" | "20060218325" | {USOCR
"20080100586" | "6340979" |
"7800592").PN. CR
("8654085"). URPN.
L8 9 7 and finger US-PGPUB; OR OFF 2020/01/09
USPAT; 10:41
USOCR
L9 1 "20040204129" and (firm and US-PGPUB; OR OFF 2020/01/09
light) USPAT; 10:44
USOCR
L10 §2 7 and unlock$3 US-PGPUB; OR OFF 2020/01/09
USPAT; 10:46
USOCR
L11  §2 "20100020035" and unlock$3 US-PGPUB; OR ON 2020/01/09
USPAT 10:51
E H ] i
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EAST Search History

L12

"20050253814"

and unlock$3

US-PGPUB;
USPAT

ADJ

ON

2020/01/09
10:51

L13

"20050253814"

and security

US-PGPUB;
USPAT

ADJ

ON

2020/01/09
10:52

L14

"20040204129"
and shad$3

and (firm and light)

US-PGPUB;
USPAT;
USOCR

OR

OFF

2020/01/09
11:00

L15

"20100045608"
shad$4

and unlock$3 and

US-PGPUB,;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2020/01/09
11:01

L16

10

L2 and display with touch with
shad$ with circle$4

US-PGPUB,;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2020/01/09
11:05

L17

188

L2 and display with shad$ with

circle$4

US-PGPUB,;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2020/01/09
11:07

L18

L2 and display with contact adj
area with shad$3

US-PGPUB,;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2020/01/09
11:10

L19

136

L2 and display with contact near10

shad$3

US-PGPUB,;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2020/01/09
11:13

L20

92

L2 and display with contact near10

shadow

US-PGPUB,;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2020/01/09
11:14

L21

44

19 not 20

US-PGPUB,;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2020/01/09
11:14

L22

"20120284297"

US-PGPUB;
USPAT

ADJ

ON

2020/01/09
11:28

L23

"20120289201"

US-PGPUB;
USPAT

ADJ

ON

2020/01/09
11:30

L24

"20120192100"

US-PGPUB;
USPAT

ADJ

ON

2020/01/09
11:30

L25

"20120229406"

US-PGPUB;
USPAT

ADJ

ON

2020/01/09
11:32

L26

"20120229406"

and hsape

US-PGPUB;
USPAT

ADJ

ON

2020/01/09
11:32
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EAST Search History

L27 i "20120229406" and shape US-PGPUB; ADJ ON 2020/01/09
USPAT 11:32
L28 i "20120229406" and shape with US-PGPUB; ADJ ON 2020/01/09
unlock USPAT 11:32
L29 i1 "20070097096" US-PGPUB; ADJ ON 2020/01/09
USPAT 11:34
L30 {0 "20070097096" and unlock$3 US-PGPUB; ADJ ON 2020/01/09
USPAT 11:35
L31 {111 blow.in. US-PGPUB; ADJ ON 2020/01/09
USPAT 11:46
L32 8 blow.in. and touch US-PGPUB; ADJ ON 2020/01/09
USPAT 11:46
S1 1 "8654093".pn. USPAT OR OFF 2019/12/09
15:52
S2 1 "8982086".pn. USPAT OR OFF 2019/12/09
15:54
0 "8654093".pn. and fingerprint USPAT OR OFF 2019/12/10
13:16
0 "8654093".pn. and finger adj print {USPAT OR OFF 2019/12/10
13:16
0 "8654093".pn. and finger adj print {USPAT OR ON 2019/12/10
13:17
S6 0 "8654093".pn. and fingerprint USPAT OR ON 2019/12/10
13:17
S7 1 "8654093".pn. and reference USPAT OR ON 2019/12/10
13:18
S8 0 "8654093".pn. and threshhold USPAT OR ON 2019/12/10
13:20
S9 1 "8654093".pn. and threshold USPAT OR ON 2019/12/10
13:20
S10 0 "20050162407" USPAT OR ON 2019/12/10
17:10
S11 i1 "20050162407" US-PGPUB; OR ON 2019/12/10
USPAT 17:10
S12 425 touch adj (screen or panel) same {US-PGPUB; OR ON 2019/12/10
((fingertip or (finger adj tip)) with {USPAT 17:12
(fingerpad or (finger adj pad)))
S13 {108 ("2007/0097096").URPN. USPAT OR OFF 2019/12/11
12:23
S14 3 S13 and ((fingertip or (finger adj US-PGPUB; OR ON 2019/12/11
tip)) and (fingerpad or (finger adj {USPAT 12:29
pad)))
S15 0 ("8654093").URPN. USPAT OR OFF 2019/12/11
12:32
S16 4 touch adj (screen or panel) and US-PGPUB; OR ON 2019/12/11
(password same ((fingertip or USPAT 12:34
(finger adj tip)) with (fingerpad or
(finger adj pad))))
S17 4 touch adj (screen or panel) and US-PGPUB; OR ON 2019/12/11
(password same ((fingertip or USPAT 12:35
(finger adj tip)) same (fingerpad or
(finger adj pad))))
S18 {4 (password same ((fingertip or US-PGPUB; OR ON 2019/12/11
(finger adj tip)) same (fingerpad or {jUSPAT 12:35
(finger adj pad))))
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EAST Search History

S19 0 (pid same ((fingertip or (finger adj {US-PGPUB; OR ON 2019/12/11
tip)) same (fingerpad or (finger adj USPAT 12:35
pad))))

S20 1 (code same ((fingertip or (finger US-PGPUB; OR ON 2019/12/11
adj tip)) same (fingerpad or (finger {USPAT 12:36
adj pad))))

S21 42 ("20050162407" | "5844547").PN. iUS-PGPUB; OR OFF 2019/12/11

USPAT; 12:36
USOCR
S22 i1 "8654093".pn. and range USPAT OR ON 2019/12/11
13:29
S23 1687910 itouch adj (screen or panel) US-PGPUB; OR ON 2019/12/11
USPAT 14:32
S24 12567 $23 and (contact adj area) US-PGPUB; OR ON 2019/12/11
USPAT 14:32

S25 1809 ((fingertip or (finger adj tip)) same {{US-PGPUB; OR ON 2019/12/16
(fingerpad or (finger adj pad))) USPAT 18:17

S26 §173 touch adj (screen or panel) and US-PGPUB; OR ON 2019/12/16
((fingertip or (finger adj tip)) with {USPAT 18:18
(fingerpad or (finger adj pad)))

S27 {0 unlock with screen with contact adj i{US-PGPUB; OR ON 2020/01/06
area with threshold USPAT 11:34

S28 0 unlock$3 with screen with contact {{US-PGPUB; OR ON 2020/01/06
adj area with threshold USPAT 11:34

S29 129 unlock$3 with screen with area US-PGPUB; OR ON 2020/01/06
with threshold USPAT 11:35

S30 {14348 unlock with screen waith id adj USPAT OR OFF 2020/01/06
code 12:57

S31 {0 unlock with screen w\ith id adj USPAT OR OFF 2020/01/06
code 12:58

832 {0 unlock with screen with id adj USPAT OR OFF 2020/01/06
code 12:58

S34  #350 unlock with screen with passcode {{US-PGPUB; OR OFF 2020/01/06

USPAT 12:58

S35 {0 tocu adj (screen or panel) and US-PGPUB; OR OFF 2020/01/06
((two adj step) with USPAT 13:04
authentication)

S36 {261 touch adj (screen or panel) and US-PGPUB; OR OFF 2020/01/06
((two adj step) with USPAT 13:04
authentication)

S37 2 "20100253471" and authentication {US-PGPUB; OR OFF 2020/01/06

USPAT 13:08
S38 #279 unlock with screen with passcode {{US-PGPUB; OR OFF 2020/01/06
and touch USPAT 13:11
S39 {0 unlock with screen with passcode {{EPO OR OFF 2020/01/06
and touch 13:20
S40 i1 unlock with touch with area EPO OR OFF 2020/01/06
13:20

S41 {15 unlock with area EPO OR OFF 2020/01/06
13:21

S42 i1 "2148497" EPO OR OFF 2020/01/06
13:21

$43 30 "20100020035" and password US-PGPUB; OR ON 2020/01/06
USPAT 13:23

1S4 {2 {|"20100020035" and code {US-PGPUB;  |OR {ON 12020/01/06;
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EAST Search History

E . HUSPAT , 113:23
S45 42 "20100020035" and pass$4 US-PGPUB,; OR ON 2020/01/06
USPAT 13:23
S46 693596 ijtouch adj (screen or panel) US-PGPUB; OR ON 2020/01/06
USPAT 13:26
S47 #3036 $46 and accident$5 with area US-PGPUB,; OR ON 2020/01/06
USPAT 13:27
S48 48 $46 and detect with accident$5 US-PGPUB,; OR ON 2020/01/06
with area USPAT 13:27
$49 {149 $46 and detect$3 with accident$5 {{US-PGPUB; OR ON 2020/01/06
with area USPAT 13:27
S50 28 $46 and detect$3 with accident$5 {{US-PGPUB; OR ON 2020/01/06
with area with touch USPAT 13:31
S51 {17072 $46 and detect$3 with finger with {{US-PGPUB; OR ON 2020/01/06
area with touch USPAT 13:34
S52 1153268 $46 and detect$3 with finger or US-PGPUB,; OR ON 2020/01/06
heel with area with touch USPAT 13:35
S53 5 $46 and detect$3 with finger with  {US-PGPUB; OR ON 2020/01/06
heel with area with touch USPAT 13:35
Sh54 {7 $46 and detect$3 with glanc$3 US-PGPUB,; OR ON 2020/01/06
with area with touch USPAT 13:36
S55  #29 $46 and detect$3 with inadvertent US-PGPUB; OR ON 2020/01/06
with area with touch USPAT 13:36
S56 6 ("20040046744" | "20080042994" | {iUS-PGPUB; OR OFF 2020/01/06
"20110050576" | "20110154390" | {USPAT; 13:38
"20110221684").PN. OR USOCR
("8248385").URPN.
S57 5 S56 and area US-PGPUB,; OR OFF 2020/01/06
USPAT; 13:38
USOCR
S58 4 $46 and identif$6 with US-PGPUB,; OR ON 2020/01/06
(inadvertent$3 or accident$5) with {USPAT 13:41
area with touch
S59 {1 "10416876".pn. and accidental US-PGPUB,; OR ON 2020/01/06
USPAT 13:42
S60 {1 "10416876".pn. and ignor$5 US-PGPUB,; OR ON 2020/01/06
USPAT 13:43
S61 {1 "10416876".pn. and area US-PGPUB,; OR ON 2020/01/06
USPAT 13:43
S62 463 $46 and (inadvertent$3 or US-PGPUB,; OR ON 2020/01/06
accident$5) with area with touch USPAT 14:10
S63 11536433 i{S62 nor S55 US-PGPUB,; OR ON 2020/01/06
USPAT 14:10
S64 {434 S62 not S55 US-PGPUB,; OR ON 2020/01/06
USPAT 14:10
S65  #350 S34 not S48 US-PGPUB,; OR ON 2020/01/06
USPAT 14:11
S66 425 S64 not S48 US-PGPUB,; OR ON 2020/01/06
USPAT 14:11
S67 2 "20070152976" and area US-PGPUB,; OR ON 2020/01/06
USPAT 14:15
S68 171901 {touch adj (screen or panel) and US-PGPUB; OR ON 2020/01/06
mobile adj device USPAT 14:57
S69 1124 S68 and (keypad with (password ori{US-PGPUB; OR ON 2020/01/06
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EAST Search History

passcode or (pass adj word) or USPAT 14:59
(pass adj code)))
S70 30 "201200075098" and touch US-PGPUB; OR ON 2020/01/06
USPAT 15:38
S71 2 "20120075098" and touch US-PGPUB; OR ON 2020/01/06
USPAT 15:38
S72 i1 "20050253814" US-PGPUB; OR ON 2020/01/06
USPAT 16:06
S73 {0 tocuh adj (screen or panel) AND US-PGPUB; OR ON 2020/01/06
(PASSCODE WITH USPAT 16:12
REGOSTRATION)
S74 {0 tocuh adj (screen or panel) AND US-PGPUB; OR ON 2020/01/06
(PASSCODE WITH USPAT 16:12
REGISTRATION)
S75 {136 touch adj (screen or panel) AND US-PGPUB; OR ON 2020/01/06
(PASSCODE WITH USPAT 16:13
REGISTRATION)
S76 1 "8718874".pn. US-PGPUB; OR ON 2020/01/07
USPAT 09:29
S77 i1 "4352960".pn. US-PGPUB; OR ON 2020/01/07
USPAT 09:52
S78 725227 {smartphone or smart adj phone US-PGPUB; OR ON 2020/01/07
USPAT 09:59
S79 632 S78 and ((passcode or (pass adj US-PGPUB; OR ON 2020/01/07
code)) with register$5s) USPAT 10:00
S80 #323 ((cellular adj (telephone or phone)) {{US-PGPUB; OR ON 2020/01/07
or cellphone) and ((passcode or USPAT 13:47
(pass adj code)) with register$5)
S81 7400 ((cellular adj (telephone or phone)) {{US-PGPUB; OR ON 2020/01/07
or cellphone) and ((password or USPAT 13:47
(pass adj word)) with register$5)
S82 114294 ((cellular adj (telephone or phone)) {{US-PGPUB; OR ON 2020/01/07
or cellphone) and ((password or USPAT 13:47
(pass adj word)) near7 register$5)
S83 1725227 iismartphone or smart adj phone US-PGPUB; OR ON 2020/01/07
USPAT 13:48
S84 15628 S83 and ((password or (pass adj US-PGPUB; OR ON 2020/01/07
word)) near7 register$5) USPAT 13:48
S85 13565 S83 and ((password or (pass adj US-PGPUB; OR ON 2020/01/07
word)) near7 registration) USPAT 13:52
S87 i "20070238449" and register$4 US-PGPUB; OR ON 2020/01/07
USPAT 13:57
S88 i "20070238449" and register$4 US-PGPUB; OR ON 2020/01/07
same password USPAT 14:01
S89 369 S83 and ((password or (pass adj US-PGPUB; OR ON 2020/01/07
word)) with (initializ$ or (set adj USPAT 14:03
up))) with (stor$3)
S90 it "20100180336" USPAT OR OFF 2020/01/07
14:28
S91 2 "20100180336" US-PGPUB; OR OFF 2020/01/07
USPAT 14:28
S§92 1942720 {{"20050253814" and touch panel US-PGPUB; OR ON 2020/01/07
USPAT 16:40
S93 {0 "20050253814" and touch panel US-PGPUB; ADJ ON 2020/01/07
USPAT 16:40
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S94 i1 "20050253814" and touch screen {US-PGPUB; ADJ ON 2020/01/07
USPAT 16:40
S95 i1 "20050253814" and finger US-PGPUB; ADJ ON 2020/01/07
USPAT 16:41
S96 30 "20050253814" and finger and US-PGPUB; ADJ ON 2020/01/07
password USPAT 16:42
S97 30 "20050253814" and finger and US-PGPUB; ADJ ON 2020/01/07
pass word USPAT 16:42
S98 10 "20050253814" and finger and US-PGPUB; ADJ ON 2020/01/07
pass code USPAT 16:42
S99 0 "20050253814" and finger and US-PGPUB; ADJ ON 2020/01/07
passcode USPAT 16:42
S100 {134 unlock with screen with passcode {{USPAT OR OFF 2020/01/07
16:52
S101 1 "8654093".pn. USPAT OR OFF 2020/01/07
16:52
S102 {0 S$101 and ghassabian.in. US-PGPUB; OR ON 2020/01/07
USPAT 16:52
S103 {25 touch adj (screen or panel) same {US-PGPUB; OR ON 2020/01/07
((fingertip or (finger adj tip)) with {USPAT 16:53
(fingerpad or (finger adj pad)))
S104 {0 $103 and ghassabian.in. US-PGPUB; OR ON 2020/01/07
USPAT 16:53
S105 {0 $104 and ghassabian.in. US-PGPUB; OR ON 2020/01/07
USPAT 16:53
S106 {4 touch adj (screen or panel) and US-PGPUB; OR ON 2020/01/07
(password same ((fingertip or USPAT 16:53
(finger adj tip)) with (fingerpad or
(finger adj pad))))
S107 {0 $106 and ghassabian.in. US-PGPUB; OR ON 2020/01/07
USPAT 16:53
S108 {4 touch adj (screen or panel) and US-PGPUB; OR ON 2020/01/07
(password same ((fingertip or USPAT 16:53
(finger adj tip)) same (fingerpad or
(finger adj pad))))
S$109 0 $108 and ghassabian.in. US-PGPUB; OR ON 2020/01/07
USPAT 16:53
S110 30 $109 and ghassabian.in. US-PGPUB; OR ON 2020/01/07
USPAT 16:53
S111 1 "20050253814" and (touch or US-PGPUB; ADJ ON 2020/01/07
contact) USPAT 16:58
S112 1 "20050253814" and (processor or {US-PGPUB; ADJ ON 2020/01/07
controller) USPAT 17:00
S113 {1 "20050253814" and US-PGPUB; ADJ ON 2020/01/07
(microprocessor or controller) USPAT 17:04
S114 {0 "20050253814" and US-PGPUB; ADJ ON 2020/01/07
(microprocessor) USPAT 17:04
S115 i1 "20050253814" and (computer) US-PGPUB; ADJ ON 2020/01/07
USPAT 17:05
S116 i1 "20050253814" and tip same flat {US-PGPUB; ADJ ON 2020/01/07
USPAT 17:10
S117 §0 "8654093".pn. and finger same USPAT OR OFF 2020/01/07
edge 17:22
S118 0 "8654093".pn. and edge USPAT OR OFF 2020/01/07
17:22
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S119 2 "20100180336" and security US-PGPUB; OR OFF 2020/01/07
USPAT 17:23
$120 2 "20100180336" and unlock US-PGPUB; OR OFF 2020/01/07
USPAT 17:23
S121 §0 "20050253814" and unlock$3 US-PGPUB; ADJ ON 2020/01/07
USPAT 17:24
S122 i1 "20050253814" and security US-PGPUB; ADJ ON 2020/01/07
USPAT 17:24
$123 {1 "20050253814" and lock$3 US-PGPUB; ADJ ON 2020/01/07
USPAT 17:24
S$124 {3503 calibrat$4 with display with US-PGPUB; ADJ ON 2020/01/08
instructions USPAT 10:11
S$125 {2256 $124 and (touch adj (screen or US-PGPUB; ADJ ON 2020/01/08
panel)) USPAT 10:21
S$126 ({84 $124 and (touch adj (screen or US-PGPUB; ADJ ON 2020/01/08
panel)) and (calibrat$4 same USPAT 10:22
finger)
S127 {1321 calibrat$4 with (display near10 US-PGPUB; ADJ ON 2020/01/08
instructions) USPAT 10:22
$128 {55 $127 and (touch adj (screen or US-PGPUB; ADJ ON 2020/01/08
panel)) and (calibrat$4 same USPAT 10:23
finger)
S129 2 "20070195067" and instructions US-PGPUB; ADJ ON 2020/01/08
USPAT 10:25
S$130 {61 calibrat$4 with (display near10 US-PGPUB; ADJ ON 2020/01/08
instructions) and (calibrat$4 with USPAT 10:29
(touch adj (screen or panel)))
S131 i1 "8654093".pn. and shaded USPAT OR OFF 2020/01/08
10:42
$132 i1 "8654093".pn. and (tap$3 or USPAT OR OFF 2020/01/08
flick$3 or drag$4 or pinch$3) 10:43
S$133 §0 "20050253814" and pinch$3 US-PGPUB; ADJ ON 2020/01/08
USPAT 10:46
S134 1 "20050253814" and tap$4 US-PGPUB; ADJ ON 2020/01/08
USPAT 10:46
S135 {0 "20050253814" and flick$3 US-PGPUB; ADJ ON 2020/01/08
USPAT 10:46
5136 {4370 touch adj (screen or panel) and US-PGPUB; OR ON 2020/01/08
(tap$4 same flick$4 saem drag$4 {USPAT 10:47
same pinch$4) same finger
S137 {643 touch adj (screen or panel) and US-PGPUB; OR ON 2020/01/08
(tap$4 same flick$4 same drag$4 {USPAT 10:47
same pinch$4) same finger
5138 643 touch adj (screen or panel) and US-PGPUB; OR ON 2020/01/08
(tap$4 same flick$4 same drag$4 {USPAT 10:48
same pinch$4) same finger
S139 {589 5138 and (smartphone or phone of {{US-PGPUB; OR ON 2020/01/08
telephone or cellphone) USPAT 10:49
5140 #643 touch adj (screen or panel) and US-PGPUB; OR ON 2020/01/08
(tap$4 same flick$4 same drag$4 {USPAT 11:02
same pinch$4) same finger and
flick$3 and drag$4 and pinch$3
and tap$4
S141 589 5140 and (smartphone or phone of {US-PGPUB; OR ON 2020/01/08
telephone or cellphone) USPAT 11:02
i { i i i
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5142 i35 5138 and (smartphone or phone of {US-PGPUB; OR ON 2020/01/08
telephone or cellphone) and USPAT 11:14
(mov$3 with icon with drag$4)
S143 13804 (smartphone or phone of telephonejUS-PGPUB; OR ON 2020/01/08
or cellphone) and (mov$3 with iconjUSPAT 11:15
with drag$4)
S144 41022 (smartphone) and (mov$3 with US-PGPUB; OR ON 2020/01/08
icon with drag$4) USPAT 11:18
S$145 {0 "8654093".pn. and sufficient USPAT OR ON 2020/01/08
11:27
$146 {1 "8654093".pn. and contact USPAT OR ON 2020/01/08
11:27
S147 i1 "8654093".pn. and range with USPAT OR ON 2020/01/08
threshold 11:27
$148 {i274105 iitouch adj (screen or panel) USPAT OR ON 2020/01/08
13:32
S$149 1992035 ijtouch adj (screen or panel) US-PGPUB; OR ON 2020/01/08
USPAT; 13:33
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S150 §{0 (touch adj (screen or panel)) same {{US-PGPUB; OR ON 2020/01/08
capacative adj plates USPAT; 13:34
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S151 {56 (touch adj (screen or panel)) same {{US-PGPUB; OR ON 2020/01/08
capacitive adj plates USPAT; 13:35
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S1562 §27 (touch adj (screen or panel)) same {{US-PGPUB; OR ON 2020/01/08
capacitive adj plates same sensor {USPAT; 13:35
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S153 {1495 (touch adj (screen or panel)) and {{US-PGPUB; OR ON 2020/01/08
capacitive adj plates same sensor HUSPAT; 13:36
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S154 30 "8654093".pn. and capacitive USPAT OR OFF 2020/01/08
13:44
S155 i1 "8654093".pn. and capac$9 USPAT OR OFF 2020/01/08
13:45
S$156 0 "8654093".pn. and plate USPAT OR ON 2020/01/08
13:46
S157 §17233 (touch adj (screen or panel)) same {US-PGPUB; OR ON 2020/01/08
sensors same capacitance USPAT; 13:49
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
f i )
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5158 114220 (touch adj (screen or panel)) same {{US-PGPUB; OR OFF 2020/01/08
sensors same capacitance USPAT; 13:49
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S159 {166 (touch adj (screen or panel)) same {{US-PGPUB; OR OFF 2020/01/08
sensors same capacitance same USPAT; 13:55
grid USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S$160 3596 touch adj (screen or panel) and US-PGPUB; OR ON 2020/01/08
(sufficient near3 contact) USPAT; 15:27
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S161 {106 touch adj (screen or panel) and US-PGPUB; OR ON 2020/01/08
(sufficient near3 contact) with USPAT; 15:27
(determin$3) with whether USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S162 {5 $149 and (unlock$ same (finger US-PGPUB; OR ON 2020/01/08
with tip) same (finger with pad)) USPAT; 15:34
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S$163 {0 ryu.in. and (unlock$3 with contact H#EPO OR ON 2020/01/08
with area) 15:39
S164 30 ryu.in. and (unlock$3 with contact {US-PGPUB; OR ON 2020/01/08
with area) USPAT 15:39
S165 {1998 ryu.in. and (contact with area) US-PGPUB; OR ON 2020/01/08
USPAT 15:39
S$166 {49 5148 and $165 US-PGPUB; OR ON 2020/01/08
USPAT 15:39
$167 i1 "2148497" EPO OR ON 2020/01/08
15:40
S168 i3 (mobile adj terminal) adj event adj {{US-PGPUB; OR ON 2020/01/08
control adj method USPAT; EPO 15:41
S169 {3 (mobile adj terminal) adj2 event US-PGPUB; OR ON 2020/01/08
adj control adj method USPAT; EPO 15:41
$170 §j2 "20100020035" and area US-PGPUB; OR ON 2020/01/08
USPAT 15:42
S171 {1 "20050253814" and (security) US-PGPUB; ADJ ON 2020/01/08
USPAT 16:13
S172 i1 "20050253814" and tip US-PGPUB; ADJ ON 2020/01/08
USPAT 16:18
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/260,879 01/29/2019 2621 6300 093265-0063 34 4
CONFIRMATION NO. 3220
20277 UPDATED FILING RECEIPT
MCDERMOTT WILL & EMERY LLP
THE MCDERMOTT BUILDING RO AL AL

500 NORTH CAPITAL STREET, N.W.
WASHINGTON, DC 20001

Date Mailed: 07/29/2019

Receipt is acknowledged of this reissue patent application. The application will be taken up for examination in due
course. Applicant will be notified as to the results of the examination. Any correspondence concerning the application
must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, NAME OF
FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Masaaki YAMADA, Yokohama, JAPAN;
Applicant(s)
MAXELL, LTD., Kyoto, JAPAN, Assignee (with 37 CFR 1.172 Interest);

Power of Attorney: The patent practitioners associated with Customer Number 20277

Domestic Priority data as claimed by applicant
This application is a REI of 13/366,983 02/06/2012 PAT 8654093

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
JAPAN 2011-025576 02/09/2011 No Access Code Provided

Permission to Access Application via Priority Document Exchange: No
Permission to Access Search Results: No

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/06/2019

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/260,879
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Projected Publication Date: None, application is not eligible for pre-grant publication
Non-Publication Request: No

Early Publication Request: No
Title

INFORMATION PROCESSING APPARATUS
Preliminary Class
345
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: Yes

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3

Samsung - Exhibit 1005 - Page 600



LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/260,879
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
o) (o or () N/A N/A N/A N/A 300
SEARCH FEE
e o N/A N/A N/A N/A 660
EXAMINATION FEE
it ey N/A N/A N/A N/A 2200
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 37 minus 20= 17 OR |x 100 1700
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 4 minus 3 = 1 x 460 460
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 820
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 6140
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus OR |x
a Independent * Minus | *** =
E (37 CFR 1.16(h) OR |x
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * Minus b =
= (37 CF% ?.16(i)) OR |x
% Independent * Minus | *** = OR N
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 GFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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United States Patent and Trademark Office

- Sales Receipt -

Adjustment date: 07/08/2019 SDIRETAl
04/09/2019 INTEFSW 00004866 500417 16260879

01 FC:1202 100.00 CR
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United States Patent and Trademark Office

- Sales Receipt -

07/08/2019 SDIRETAl 00000004 500417 16260879

01 FC:1205 100.00 DA
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United States Patent and Trademark Office

- Sales Receipt -

07/08/2019 SDIRETAl 00000005 500417 16260879

01 FC:1253

02 FC:1205

03 FC:1203

1400.00 DA

100.00 DA

820.00 DA
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner: MAXELL, LTD.

Application No./Patent No.: 16/260,879 Filed/Issue Date: January 29, 2019
Titled: INFORMATION PROCESSING APPARATUS
MAXELL, LTD. ,a corporation
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):
|:| The extent (by percentage) of its ownership interest is %). Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the
entire right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the
entire right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was
recorded in the United States Patent and Trademark Office at Reel ,
Frame , or for which a copy thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: Masaaki YAMADA To:  Hitachi Consumer Electronics Co., Ltd.
The document was recorded in the United States Patent and Trademark Office at
Reel 027659 , Frame 0095 , or for which a copy thereof is attached.

2. From: Hitachi Consumer Electronics Co., Ltd. To: Hitachi Maxell, Ltd.
The document was recorded in the United States Patent and Trademark Office at
Reel 033694 , Frame 0745 , or for which a copy thereof is attached.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: Hitachi Maxell, Ltd. To: Maxell, Ltd.
The document was recorded in the United States Patent and Trademark Office at
Reel 045142 , Frame 0208 , or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c){1)(i), the documentary evidence of the chain of title from the original owner to the assignee
was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division
in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Tomoki Tanida/ June 12, 2019
Signature Date
Tomoki Tanida 60,453
Printed or Typed Name Title or Registration Number
[Page 2 of 2]
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Electronic Acknowledgement Receipt

EFS ID: 36286742
Application Number: 16260879
International Application Number:
Confirmation Number: 3220

Title of Invention:

INFORMATION PROCESSING APPARATUS

First Named Inventor/Applicant Name:

Masaaki YAMADA

Customer Number:

20277

Filer:

Tomoki Tanida/Pamela Morris

Filer Authorized By:

Tomoki Tanida

Attorney Docket Number:

093265-0063

Receipt Date: 13-JUN-2019
Filing Date: 29-JAN-2019
Time Stamp: 10:32:27

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
23814
Assignee showing of ownership per37 | 093265_0063_POA_Statement,
1 no 2
CFR3.73 pdf
dclacfd9edc2f720ea69c4bcs 1990f3d2f454
Ode
Warnings:
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Information:

Total Files Size (in bytes): 23814

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/50 (10-17)
Approved for use through 01/31/2020. OMB 0651-0033
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number.

REISSUE PATENT APPLICATION TRANSMITTAL

Address to:

Mail Stop Reissue

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

(Month/Day/)’ear)

Attorney Docket No. 093265-0063

First Named Inventor Masaaki YAMADA
Original Patent Number 8,654,093

Original Patent Issue Date 02/18/2014

Priority Mail Express® Label No.

APPLICATION FOR REISSUE OF: i
{Check applicable box) Utility Patent

|:| Design Patent

D Plant Patent

APPLICATION ELEMENTS (37 CFR 1.173)

ACCOMPANYING APPLICATION PARTS

1. D Fee Transmittal Form (PTO/SB/56)
2, [:} Applicant asserts small entity status. See 37 CFR 1.27

3, D Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4, I:] Specification and Claims in double column copy of patent format
(amended, if appropriate)

D Drawing(s) (proposed amendments, if appropriate)

@

Reissue Oath/Declaration or Substitute Statement
(37 CFR 1.175) (PTO/AIA/0S, 086, or 07)

Application Data Sheet NOTE: Benefit claims under 37 CFR 1.78
and foreign priority claims under 37 CFR 1.55 MUST be set forth in

an Application Data Sheet (ADS).
. Yes [:I No

Original U.S. Patent currently assigned?
Written Consent of all Assigness (PTO/AIA/53)

o

~N

oo

(If Yes, check applicable box(es))

[ ] 37 cFR3.73(c) Statement (PTO/AIA/96)

9, CD-ROM or CD-R in duplicate, Computer Program (Appendix) or
large table
D Landscape Table on CD

Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. - ¢. are required)

Computer Readable Form (CRF)

10.

b. D Specification Sequence Listing on:
i. [_] cD-ROM (2 copies) or CD-R (2 copies); or

ii. l:l Paper

C. I::l Statements verifying identity of above copies

12,

15.

17.

D Statement of status and support for all changes to
the claims. See 37 CFR 1.173(c).

|:| Power of Attorney

Information Disclosure Statement (IDS)
PTOSB/08 or PTO-1449

D Copies of citations attached

English translation of Reissue Oath/Declaration
(if applicable)

Return Receipt Postcard (MPEP § 503)
(Should be specifically itemized)

Preliminary Amendment (37 CFR 1.173; MPEP § 1453)

Other:

This is a continuation reissue or divisional reissue
application (i.e., a second or subsequent reissue application
for the same issued patent). (Check-box if applicable.)

18. CORRESPONDENCE ADDRESS

The address associated with Customer Number: 20277 OR D Correspondence address below
Name
Address
City ] State ] l Zip Code l
Country ] Telephone
Email
Signature /Tomoki Tanida/ Date | June 12, 2019
N 4 . . i i 3
ame (PrinyType) Tomoki Tanida Registiation No. | 60,453
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Doc code: REIS.DECL
Document Description: Reissue Declaration Filed In Accordance With MPEP 1414

PTO/AIA/O7 (09-13)
Approved for use through 01/31/2020. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required {o respond to a collection of information unless it displays a valid OMB control number,

SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR
REISSUE PATENT APPLICATION (35 U.S.C. 115(d) AND 37 CFR 1.64)

Title of
Invention INFORMATION PROCESSING APPARATUS

This statement is direofed to:

D The attached application,

OR
was filed on 01/29/2019 as reissue application number 16/260,879

LEGAL NAME of inventor to whom this substitute statement applies:

(E.g., Given Name (first and middle (if any)) and Family Name or Surname)
Masaaki YAMADA

Residence (except for a deceased or legally incapacitated inventor):

Yokohama Japan

City State Country
IMailing Address (except for a deceased or legally incapacitated inventor):

c/o Hitachi, Ltd., Intellectual Property Group, 6-1, Marunouchi 1-chome, Chiyoda-ku

Tokyo 4 100-8220 Japan
City State Zip Country

| believe the above-named inventor or joint inventor to be the original inventor or an original joint inventor of a claimed invention
in the application.

The above-identified application was made or authorized to be made by me.

| hereby acknowledge that any willful false statement made in this statement is punishable under 18 U.S.C. 1001 by fine or
imprisonment of not more than five (5) years, or both.

Relationship to the inventor to whom this substitute statement applies:
[:} Legal Representative (for deceased or legally incapacitated inventor only),

Assignee, or

Circumstances perrhitting execution of this substitute statement:

[::] Inventor is deceased,
D Inventor is under legal incapacity,
Inventor cannot be found or reached after diligent effort, or

D Inventor has refused to execute the oath or declaration under 37 CFR 1.175.

[Page 1 of 3]
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PTO/AIAIO7 (09-13)
Approved for use through 01/31/2020. OMB 0851-0033
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR
REISSUE PATENT APPLICATION (35 U.S.C. 115(d) AND 37 CFR 1.64)

If there are joint inventors, please check the appropriate box below:

An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) naming the entire inventive entity has
* been or is currently submitted.

OR
D An application data sheet under 37 CFR 1.76 (PTO/AIA/14 or equivalent) has not been submitted. Thus, a
Substitute Statement Supplemental Sheet (PTO/AIA/11 or equivalent) naming the entire inventive entity and
providing inventor information is attached. See 37 CFR 1.64(b).

| believe the original patent to be wholly or partly inoperative or invalid, for the reasons described below.
(Check all boxes that apply.)

D by reason of a defective specification or drawing.

by reason of the patentee claiming more or less than he had the right to claim in the patent.
D by reason of other errors.

At least one error upon which reissue is based is described below. If the reissue is a broadening

reissue, a claim that the application seeks to broaden must be identified:

At least the scope of new claim 8 is narrower than the scope of original claim 1. For example, new claim 8
further recites, "a controller configured to control the information processing apparatus to operate in two
operating modes: at least an identification mode and a registering mode" and "to execute a specified
process when the first information and the second information are coincident within the identification
mode."

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PT0O-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

PERSON EXECUTING THIS SUBSTITUTE STATEMENT:

Name: Keiji NAKAMURA Date (Optional):

Signature: %‘/ ﬁW

APPLICANT NAME AND TITLE OF PERSON EXECUTING THIS SUBSTITUTE STATEMENT.

If the applicant is a juristic entity, list the applicant name and the title of the signer.

Applicant Name: MAXELL, LTD.

Title of Person Executing

This Substitute Statement: President and Representative Director

The signer, whose title is supplied above, is authorized to act on behalf of the applicant.

[Page 2 of 3]
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PTO/AIA/07 (08-13)

Approved for use through 01/31/2020. OMB 0851-0033
) U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB confrol number.

SUBSTITUTE STATEMENT IN LIEU OF AN OATH OR DECLARATION FOR
REISSUE PATENT APPLICATION (35 U.S.C. 115(d) AND 37 CFR 1.64)

Residence of the signer (unless provided in an application data sheet, PTO/SB/14 or equivalent):

CityKyoto

State

Country

Japan

Mailing Address of the signer (unless provided in an application data sheet, PTO/SB/14 or equivalent).
clo MAXELL, LTD., 1 Koizumi, Oyamazaki, Oyamazaki-cho, Otokuni-gun

Kyoto
City

State

Zip

618-8525

Country

Japan

Note: Use an additional PTO/AIA/O7 form for each inventor who is deceased, legally incapacitated, cannot be found or

reached after diligent effort, or has refused to execute the oath or declaration under 37 CFR 1.63.

[Page 3 of 3]
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PTO/AIAISS (08-12)

Approved for use through 01/31/2020. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required to respond to a collection of information unless it displays a valid OMB control number.,

Docket Number (Optional)
REISSUE APPLICATION: CONSENT OF ASSIGNEE;
STATEMENT OF NON-ASSIGNMENT 093265-0063

This is part of the application for a reissue patent based on the original patent identified below.
Name of Patentee(s) '

MAXELL, LTD.
Patent Number Date Patent Issued
8,654,093 February 18,2014

Title of Invention
INFORMATION PROCESSING APPARATUS

1, Filed herein is a statement under 37 CFR 3.73(c). (Form PTO/AIA/96)

2. D Ownership of the patent is in the inventor(s), and no assignment of the patent is in effect.

One of boxes 1 or 2 above must be checked. If multiple assignees, complete this form for each assignee. If
box 2 is checked, skip the next entry and go directly to "Name of Assignee.”

The written consent of all assignees and inventors owning an undivided interest in the original
patent is included in this application for reissue.

The assignee(s) owning an undivided interest in said original patent is/are MAXELL, LTD. ,
and the assignee(s) consents to the accompanying application for reissue.

Name of assignee/inventor (if not assigned)
MAXELL, LTD.

Signature %L (’7 W Date ),(;[4 05\_ /3

Typed or printed name and title of person signing for assignee (if assigned)

Keiji NAKAMURA, President and Representative Director

This collection of information s required by 37 CFR 1.172. The information Is required to obtain or retain a benefit by the public which Is to file {(and by the USPTO
to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated fo take 6 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 223131450, DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O, Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 29086. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation,
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Electronic Patent Application Fee Transmittal

Application Number:

16260879

Filing Date:

29-Jan-2019

Title of Invention:

INFORMATION PROCESSING APPARATUS

First Named Inventor/Applicant Name:

Masaaki YAMADA

Filer:

Tomoki Tanida/Pamela Morris

Attorney Docket Number:

093265-0063

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
LATE FILING FEE FOR OATH OR DECLARATION 1051 1 160 160

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

160
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Electronic Acknowledgement Receipt

EFS ID: 36283352
Application Number: 16260879
International Application Number:
Confirmation Number: 3220

Title of Invention:

INFORMATION PROCESSING APPARATUS

First Named Inventor/Applicant Name:

Masaaki YAMADA

Customer Number:

20277

Filer:

Tomoki Tanida/Doris Barnes

Filer Authorized By:

Tomoki Tanida

Attorney Docket Number: 093265-0063
Receipt Date: 12-JUN-2019
Filing Date: 29-JAN-2019

Time Stamp: 19:07:37

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $160

RAM confirmation Number

061319INTEFSW00005751500417

Deposit Account

500417

Authorized User

Doris Barnes

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.21 {Miscellaneous fees and charges)
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
61487
1 Transmittal Reissue Application REISSUE_TRANSMITTAL.pdf no 1
a43fd85che93234dbS5dc8c04ad77a8d8bca|
7b87c
Warnings:
Information:
140475
5 Reissue dec filed in accordance with SUBSTITUTE_STATEMENT.pdf o 3
MPEP 1414
e1b738f1758d2da7e9755ecdad 7c66f6bc7
a8c9c
Warnings:
Information:
117652
3 Consent of Assignee accompanying the CONSENT.pdf o 2
declaration
461362b310fa716703bfea94167%ad76b 96
94c7d
Warnings:
Information:
30180
4 Fee Worksheet (SB06) fee-info.pdf no 2
cSbe768b0f8feeab430cable9b5d62echbec
b5fad
Warnings:
Information:
Total Files Size (in bytes): 349794
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Docket No.: 093265-0063
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Reissue Application of: :  Customer Number: 20277
U.S. Patent No. 8,654,093 :

Application No.: 16/260,879 : Confirmation No.: 3220
Filed: January 29, 2019 . Art Unit: 2624

For: INFORMATION PROCESSING APPARATUS : Examiner: Not Yet Assigned

SECOND PRELIMINARY AMENDMENT UNDER 37 C.F.R. § 1.115

MS Amendment

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

INTRODUCTORY COMMENTS

Prior to examination on the merits, please amend the above-identified U.S. patent
application as follows:

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 10 of this paper.

DM_US 158753174-1.093265.0063
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Reissue of U.S. Patent No. 8,654,093 Docket No.: 093265-0063
Amendment dated April 8, 2019
Second Preliminary Amendment

AMENDMENTS TO THE CLAIMS

1. (Original) An information processing apparatus comprising:

a touch panel which displays a plurality of pieces of identification information and detecting
a contact of the panel with an object of interest;

a detection unit, when the touch panel detects a contact with the object, which specifies
identification information indicated by a position at which the contact in question occurred, of the
multiple pieces of identification information displayed on the panel, and which detects an area of
part where the contact occurred;

a storage unit which stores reference identification information and a reference area range;

a determination unit which determines whether the identification information detected by the
detection unit matches the reference identification information stored in the storage unit and
whether the area of the contact detected by the detection unit falls within the reference area range
stored in the storage unit; and

a control unit which performs particular processing on condition the determination unit
determines that the identification information detected by the detection unit matches the reference
identification information stored in the storage unit and the area of the contact detected by the

detection unit falls within the reference area range stored in the storage unit.

2. (Original) The information processing apparatus according to claim 1, wherein:
the storage unit stores, when a predetermined condition is satisfied, the identification
information and the area of the contact detected by the detection unit as the reference identification

information and the reference area range, respectively.

3. (Original) The information processing apparatus according to claim 1 or 2, wherein:

the storage unit stores first identification information and a first area range and second
identification information and a second area range as the reference identification information and
the reference area ranges; and

the determination unit determines, on condition the identification information detected by
the detection unit matches the first identification information stored in the storage unit and the area
of the contact detected by the detection unit falls within the first area range stored in the storage

2

DM_US 158753174-1.093265.0063
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Reissue of U.S. Patent No. 8,654,093 Docket No.: 093265-0063
Amendment dated April 8, 2019
Second Preliminary Amendment

unit, whether the identification information detected by the detection unit matches the second
identification information stored in the storage unit and the area of the contact detected by the

detecting unit falls within the second area range stored in the storing unit.

4. (Original) The information processing apparatus according to claim 1 or 2, wherein: the
storage unit stores a threshold value; and

the reference area range stored in the storage unit is defined based on the threshold value.

5. (Original) The information processing apparatus according to claim 4, wherein:
the area of the contact detected by the detection unit is registered as the threshold value

when a predetermined condition is satisfied.

6. (Original) An information processing apparatus comprising:

a touch panel which displays a plurality of pieces of identification information and detecting
a contact of the panel with an object of interest;

a detection unit for, when the touch panel detects a contact of the panel with the object,
which specifies identification information indicated by a position at which the contact in question
occurred, of the multiple pieces of identification information displayed on the touch panel, and
which detects an area of part where the contact occurred;

a storage unit which stores a series of identification information and a series of area ranges,
the series of area ranges each corresponding to the respective identification information; and

a control unit which performs particular processing on condition that a set of identification
information detected by the detection unit matches the series of identification information stored in
the storage unit and a series of contact areas detected by the detection unit each falls within the

corresponding one of the series of area ranges stored in the storage unit.

7. (Original) The information processing apparatus according to claim 6, wherein:

the storage unit stores a first set of area ranges and a second set of area ranges as
corresponding area ranges of the stored series of identification information; and

first processing is performed on condition that a set of identification information detected by

the detecting unit matches the series of identification information stored in the storage unit and the

3
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areas of the contact detected by the detecting unit each falls within a corresponding one of the first
set of area ranges stored in the storage unit, and second processing is performed on condition that a
set of identification information detected by the detecting unit matches the series of identification
information stored in the storing unit and the areas of the contact detected by the detecting unit each

falls within a corresponding one of the second set of area ranges stored in the storage unit.

8. (New) An information processing apparatus comprising:

a touch panel configured to detect a contact of a finger of a user;

a controller configured to control the information processing apparatus to operate in two

operating modes: at least an identification mode and a registering mode:

a memory configured to store first information relating to identification of the user during

operation of the registering mode, the first information corresponding to a fingerprint of the user:

a detector configured to detect second information necessary for an identification of the user

when contact is detected between the touch panel and the finger of the user:

wherein the controller is configured to execute a specified process when the first information

and the second information are coincident within the identification mode,

wherein the registering mode includes a first registering mode for inputting first input

information corresponding to a first portion of the finger and a second registering mode for

inputting second input information corresponding to a second portion of the finger and said first

information is generated and stored in memory based on both the first input information and the

second input information, the first portion corresponding to a pad of the finger: and

wherein generation of the second information in the identification mode is based on the first

and second portions of the finger to determine whether the second information is coincident with the

stored first information.

9. (New) The information processing apparatus according to claim 8, wherein the touch

panel includes a group of capacitive plates that generate changes in capacitance based on contact of

the finger.
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10. (New) The information processing apparatus according to claim 8. wherein the second

portion of the finger corresponds to an edge of the finger.

11. (New) The information processing apparatus according to claim 8, further comprising a

display screen for displaying a first image with first descriptive text and a second image with a

second descriptive text during the registration mode,

wherein the first image and the first descriptive text inform the user to use the first portion of

the finger, and the second image and second descriptive text inform the user to use the second

portion of the finger.

12. (New) The information processing apparatus according to claim 8, wherein the

specified process corresponds to an unlocking operation of the information processing apparatus.

13. (New) The information processing apparatus according to claim 1, further comprising a

display screen for displaying information during the identification mode informing the user to use

the finger to execute the specified operation,

wherein the specified operation corresponds to an unlocking operation of the information

processing apparatus.

14. (New) The information processing apparatus according to claim 8. further comprising a

display screen for displaying one or more images during registration mode,

wherein one or more images includes a shaded portion indicating portions of the fingerprint

detected by the touch panel and a non-shaded portion indicating portions of the fingerprint not

detected by the touch panel.

15. (New) The information processing apparatus according to claim 8, wherein the

controller is configured to execute tapping, drageing, flicking. and pinching operations based on

detection of contact of the finger.

16. (New) The information processing apparatus according to claim 15, wherein the

tapping operation includes detection of contact of the finger for a first time period, the dragging

operation includes the user moving the finger while maintaining the contact for a second time
5
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period, the flicking operation includes the user sliding the finger for a third period of time that is

shorter than the second time period, and the pinching operation includes the user establishing two

contacts changing the distance between the established two contacts.

17. (New) The information processing apparatus according to claim 8, further comprising a

display screen for displaying a plurality of icons corresponding to applications being executed an

operation for moving one of the plurality of icons based on a drag operation using the finger, the

drag operation requiring the detection of contact of the finger with the touch panel for a

predetermined period of time.

18. (New) The information processing apparatus according to claim 8, wherein generation

of the first information during operation of the registration mode includes determining whether there

is sufficient contact between the finger and the touch panel based on a threshold value related to a

contact range.

19. (New) The information processing apparatus according to claim 8, wherein generation

of the second information during operation of the identification mode includes determining whether

there is sufficient contact between the finger and the touch panel based on a threshold value related

1o a contact range.

20. (New) The information processing apparatus according to claim 8, wherein the

controller is configured to associate a numeral password with the first information, and the memory

is configured to store the association between the numeral password and the first information.

21. (New) A method for controlling an information processing apparatus comprising the

steps of:

detecting a contact of a finger of a user by a touch panel;

operating the information processing apparatus in two operating modes: at least an

identification mode and a registering mode by a controller;

storing a first information relating to identification of the user during operation of the

registering mode, the first information corresponding to a fingerprint of the user in a memory:

6
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detecting a second information necessary for an identification of the user when contact is

detected between the touch panel and the finger of the user by a detector; and

executing a specified process when the first information and the second information are

coincident within the identification mode by the controller;

wherein the registering mode includes a first registering mode for inputting first input

information corresponding to a first portion of the finger and a second registering mode for

inputting second input information corresponding to a second portion of the finger, and the first

information is generated and stored in the memory based on both the first input information and the

second input information, the first portion corresponding to a pad of the finger; and

wherein generation of the second information in the identification mode is based on the first

and second portions of the finger to determine whether the second information is coincident with the

stored first information.

22. (New) The method for controlling the information processing apparatus according to

claim 21, wherein the touch panel includes a group of capacitive plates that generate changes in

capacitance based on contact of the finger.

23. (New) The method for controlling the information processing apparatus according to

claim 21. wherein the second portion of the finger corresponds to an edge of the finger.

24. (New) The method for controlling the information processing apparatus according to

claim 21, further comprising the step of displaying a first image with first descriptive text and a

second image with a second descriptive text during the registration mode by a display screen,

wherein the first image and the first descriptive text inform the user to use the first portion of

the finger, and the second image and second descriptive text inform the user to use the second

portion of the finger.

25. (New) The method for controlling the information processing apparatus according to

claim 21, wherein the specified process corresponds to an unlocking operation of the information

processing apparatus.
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26. (New) The method for controlling the information processing apparatus according to

claim 21, further comprising the step of displaying information during the identification mode

informing the user to use the finger to execute the specified operation by a display screen,

wherein the specified operation corresponds to an unlocking operation of the information

processing apparatus.

27. (New) The method for controlling the information processing apparatus according to

claim 21, further comprising the step of displaying one or more images during registration mode by

a display screen,

wherein one or more images includes a shaded portion indicating portions of the fingerprint

detected by the touch panel and a non-shaded portion indicating portions of the fingerprint not

detected by the touch panel.

28. (New) The method for controlling the information processing apparatus according to

claim 21. further comprising the step of executing tapping, dragging, flicking and pinching

operations based on detection of contact of the finger.

29. (New) The method for controlling the information processing apparatus according to

claim 21, wherein the tapping operation includes detection of a contact of the finger for a first time

period, the dragging operation includes the user moving the finger while maintaining the contact for

a second time period, the flicking operation includes the user sliding the finger for a third period of

time that is shorter than the second time period, and the pinching operation includes the user

establishing two contacts changing the distance between the established two contacts.

30. (New) The method for controlling the information processing apparatus according to

claim 21, further comprising the step of displaying a plurality of icons corresponding to applications

being executed an operation for moving one of the plurality of icons based on a drag operation using

the finger by a display. the drag operation requiring the detection of contact of the finger with the

touch panel for a predetermined period of time.
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31. (New) The method for controlling the information processing apparatus according to

claim 21, wherein generation of the first information during operation of the registration mode

includes determining whether there is sufficient contact between the finger and the touch panel

based on a threshold value related to a contact range.

32. (New) The method for controlling the information processing apparatus according to

claim 21, wherein generation of the second information during operation of the identification mode

includes determining whether there is sufficient contact between the finger and the touch panel

based on a threshold value related to a contact range.

33. (New) The method for controlling the information processing apparatus according to

claim 21. further comprising the steps of:

associating a numeral password with the first information; and

storing the association between the numeral password and the first information in the

34. (New) The information processing apparatus of claim 8, further comprising a display

screen, wherein the touch panel includes one or more sensors that are placed under the display

screen such that the one or more sensors detect the contact of the finger when the user touches the

display screen.
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REMARKS

L. Status of Claims

The state of the claims is as follows: claims 1-34 are pending in the reissue application.
New claim 34 is added in the present Amendment.

I1. Support for Claim Changes

The explanation of exemplary support in the disclosure for the amendment is as follows:

Support for new claims 8-34 can be found in, for example, Figs. 1A, 2, 4A, 4B, 5A, 5B,
TA-TC, 9, 10A, 10B, 13, and 14, and column 3, lines 9-40; and column 3,lines 41-56, of the 093
patent. Care has been exercised to avoid the new matter.

III.  Conclusion

Applicant submits that all of the claims are in condition for allowance, an indication of
which is respectfully solicited. If there are any outstanding issues that might be resolved by an
interview or an Examiner’s amendment, the Examiner is requested to call Applicant’s attorney at
the telephone number shown below.

Authorization is hereby given to charge the fee of $100.00 for one additional dependent
claim to our Deposit Account No. 50-0417, under Order No. 093265-0063 from which the
undersigned is authorized to draw. Further, please charge any shortage in fees due in connection
with the filing of this paper to Deposit Account 50-0417, and please credit any excess fees to such
deposit account.

Respectfully submitted,

MCDER}/IO -1 WILE& EMERY LLP

2

“Tomoki Tanida
Registration No. 60,453

500 North Capitol Street, N.W, Please recognize our Customer No. 20277 as
Washington, DC 20001 our correspondence address.

Phone: (202) 756-8196 TT:llg

Facsimile: (202) 756-8087

Date: April 8,2019
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purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Abstract of JPH05100809 (A)

PURPOSE:To provide environment where a user who does not have special
knowledge on a computer can naturally display an object without using a keyboard and
an icon. CONSTITUTION:An information processor provided with a touch pane! device
1 is provided with a display information table (1) consisting of the physical type of the
object, display position information on a display 3, file information where the state of the
object is set, the name of a regular display file storing display data of the object, the
name of a file in a special state (inverted display), and with touch panel information (2)
consisting of a touch position coordinate and touch pressure information.; A physical
operation decided by a corresponding relation between physical information which the
display information table (1) shows and physical information which touch panel
information (2) shows is given to the object so as to display it.
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(57) Abstract: It is possible for a user to easily input operations without
viewing an operating surface. With respect to the operating surface of a
touchscreen (3C) of a music playback device (1), when an operation is de-
tected where, while maintaining finger contact, the contact point of a finger
is changed from the pad of the finger to the tip, it is presumed that the di-
rection going from the finger tip contact location to the finger pad contact
location is the direction of the wrist of a hand that is operating the touch-
screen (3C), and coordinate axes are set where said direction is the down
direction with respect to the operating surface. Then, the contact location
of the finger with respect to the operating surface is converted to coordi-
nates based on said coordinate axes, and commands are input with respect
to said coordinates. As a result, it is possible to recognize the operations of
the user in accordance with the direction of the user's hand with respect to
the operating surface, and so the user may perform operations with the di-
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line, and the user may easily perform operations even without viewing the
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Method for multiple encryption of file and simultaneous sealing/unsealing
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Abstract of CN1567288 (A)

This invention provides a kind of simultaneous encrypting and decrypting method of file
multiple encryptions. It belongs to the information security realm. It features that when
encrypting the file, it adopts the asymmetric encryption algorithm to nesting encrypt by
using public key of multiple participants, so to realize the function of file encryption. If
the file needs to be decrypted, each participant must attend simultaneously and provide
their private key to decrypt one after another. This method can be applied to the field
not only with high security and confidentiality but also needs publicity and justness.
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published as:
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Abstract of corresponding document: US2006066589 (A1)

An input device includes: a display unit
indicating an image of an input position; a
contact position detecting unit detecting a
position of an object brought into contact
with a contact detecting layer provided on
a display layer of the display unit; a
contact strength detecting unit detecting
contact strength of the object brought into
contact with the contact detecting layer; a
feature quantity extracting unit extracting
a feature quantity related to the detected
contact strength; and a special process
executing unit comparing the extracted
feature quantity with a predetermined
threshold, and executing special
processes.
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B 8B 2B 8A 7« ¥y AR Y HALE ;

B 8C A& BB AT ;

HORTHTHEANBEERAZTHAEINTER;

B 10 27T EEERERHRECMNTHR B HEBZRE
HTER,;

B 1l RATETEALPFEHEECNTARB] 0@ AER S
&R,

B 12 AFHTSEIPFEABECMETRR B $&BER S
#rEH;

B 13 2FHTEAARXEHERECNNERE 2L S
trER;

B 14 2FH T HEERKREHEECMNTARE &R E
&R,

B 15 2EH XA Fueg FTHRARGERE;

B 16 &S XA 7+ EAGMANREGIRAE;

B 17 RMAEEGRAE;

B 18 R § AR A RERITHRERLETRGALE;

B19RFHE 18 P FEA TR S106 e @F yRA2H;
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202 TR AREHRFHR—TFTHFEELBFTRGALH;

21 AFHTHE20 PREGTES210 @Y ) RAEH;

B 22 T T H AR SR BEHRS

B 23 7l TEARESGETAIRERS G H 44T,

B4R 7 THA P BEELBYRAEZR,

B 25 2 FEE 24 PEITH SS502 G ) iRAEE,;

267 THEMBERAGRT;

BH2ARTHTEXN AR LEGH BBRBEGRTELY
A

B 27B 2 7H T S#HaEgn. BEREBHRTEAGBL;

28 B TREKPREHAALE,

B2RTETRAPRPLELYRER,

B30 27 TREHBAEBNRER,;

B 31 AR P LG FHRARSHERNA;

B 32 RAEX—FAEH T HEANRESHER;

B 33 X —RAEHGIER,;

B34 X —LHAHIER; HE

B 35 2t —4 e £ P HBRRGERE,

B EHT X

KAZWEABRERL NS LS. BHEE, HRAKEL
P R AT AT B F B R TR KA R Rt A4, FE
ok A WA T sHAR B Rk KA Fe A R

& — k4 |

AEEA T, RENG R —FHHARE, LE—FATHEMN
B R38BT - B R A

ARE 1, B4 XA AU 10804 A LA 17) @453 A
EB% 730, FTHRAK2A e LAWK 2B, HENIREAL 30 O
Heh R B AL ANEL AT RER, AT HAK 28 B4
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A EMEZLA 0GR EOHRAET 3. LiEK 2B FHE
AR AR BT 29 A R TAK 2974 B R ET 4,

HEMEIEET 30 FAFPREREAUGRLEZHHEANLT 3
HHEE, RELHFEEAELRTK 2B FHETFTEL 4 LA T
# ok,

THREKAT HRMALAIQIER T LSRR LT, TR R
¥R TFRANSECGE AP FHRIAZHANLE)ER TEASHE TR
LEHBBERE, FERTEATATRAZ LGB ESa, B4, B
kR ARShF A B R,

RNt 3R OEEFAAERNF e, HFHLLOKAR
T8 5 EERMGBIR 10, B 2 FTF. Ak, FIRRFES
SREBEFHCHEXRRR LY.

FHROTUARRKRANT TR A THRETENEFEGLESE
mAERK, AETUERLBREF—AFRLGENGALH AT
(LED)#R 8. X# LED ML LBHEANT EFRIEA.

BROAFBFEASHAETUEMTA FEAMEFTENETE
TR TEE AT 6 X AR LCD BFEM TR
ik, WRBFEASRAKHLEEY, MATUEEFRG.

BEFREASOELExFyRFIOREFLELALEEBRGEZ TR
#5c, BNBTFEHR 2B 4T FH)RED, FELEFHREF
L E 69 B R,

BREB 0L THALATINTRE, REFTFHRAEHK 24 L, FE
BB AR IIAE &, BT R AR 10 2 B AR B 10a 4% 893 (A
FFHEIAERNL).

AE—FHH T, BEIK 10 ERRAEEEN G, AFHKFH
HEEEBN BB E TRATHIG, RAYEAZELY GRMUBE
M, BRL, BAFAALH, BAUNEFLRBRGEHLE, FH
EFRAINN LR BFEBELE. TRFFTELRAEEXFYFTEH
I HIERY, XBRAFRIRAUNINEBEN XY 4. R, K
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FAAEMER, REFERNE S AN, LI, BRUBRERAIRES
B Fimids XS HHR (dimensions) . Bk, EH—Ex46] P&
AT HEFBIEK, AERTAAEBEITHERNERRRGOR, £
EATHLT, PPASRRNE 10a REALY, BREFEL S AN
AT,

ARE 3A 3B, Friddin 10 358 11 =X E 13, XA
11 EHESAFRXEH 12, XBERBANGEARE XFEEE. 7
—F&, AAE13QESAMPRY @R 14, ZERBANGEBE Y
FERE. AA 1P 13HEE, LENYLBRESLEN, BRETXZ,
XEeH 12 YLR 14 MEEL. B, AXEEBH 2F Y €L
14 8 AL EA AR HBRIZE T (nxm) N EARE T & 10D,

EABE 11 L X OMZARET SALET w6 & EHH (dot
spacer) 15. P& & Fl (&4 15 ) 8 AtH 6 %, FFELiARLR & 18] FRiX
EAARAEARAISEFRTF X YRR 12F 4 ERRGTHA.
ik & E a4 15 TR Y Y L 14 Z X 8 13 R E XK 13A
Bk, B ICHT, FELAREH 15 RAERLAE 1 13ZH, FH
FEXFYER 2R 4488, HRETZ, FEXP YLK 12F
14 B L6 W8 15 ML R, A 13 MEEZ LIRS, A
R X A=Y B 12 A= 14 S ERR,

EB BHELERA Y LRGAGATHADH BBEETTHA
h2AZE, FERMRBAEEL., RTZ, S50 3BRAPHFH
HAEAMANLZEN, HMAY LR 145 X wik 12 B4,

R ALFFRIAEFUANLEANRGEHFTFRANTFRERY,
MERE 1I3REATH, XA IEY 91K 14 fo X ®IR 12 MoK,
RA GG ENRE TN, XA 13 AX0Td, AERY
WAL 14 v X B 12 R, HAETAHFG,

Frid Y fo X @ik 14 #0 12 93 E A ST 3 8RR 3
74 21(E 4 ¥ F 8)RATRR,

FAMBEMN L, FRTHRAER 2A RREAMALAS, BE
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B NGRS 20, ZRMARE 20 QEA TRAUABBL 1064 XY
9% 12 o 14 WY B SR BN E T 21,

ARE 2FE 4, FTRMAKE 20 QEMANLT 3, EHBRE
21, EEEHIC 23. ARB 24, HFEBEHE 250455 S 26.
Bk &4 IC 23 e B BB a T REHBAYRFET, B
PATH BB G ERR ML AR B2, FBEETIHE
MEERTIHFREHEBEBAHB 2579 F 826 A TFTLEEH
v kil 4R Tl sm e uiaR 5,

B Ak M LT 21 ARG X A 12 6 &, RE Y €iR
14 28, FERRHEHKREY Y @ 14, FTERKZRY Y LR 14 AF
EEETHE X BB EGEE,

Bk AR 10 &30 Ak E 11a, X2 G &R X H4H
R, AETRE TEEERET 21 R EERT, FFEF X4
WA ik 42 X SR 12, A AR E#AENMET 11ade i b EAE K Em
B ik #Eey X WAL 12,

ol PrRARdEAR 10 &L ER 11b, XA &SRR EGRE
FHEBRNEA 2 HLREFRFTHREY Y LR 4HLE, B
A F 4 RIE W B EBAR LT 21,

LA FRAFHNLELTRIEK 108, XFfoY ©iK 12 4 14
ERTHAEAMER, FELEATE., £08 X wik 12 HEE
BAZZHALLAETARK 104 Y S 14 2 F4, Ak, SfX
K ERRA D Y LR 14 R b AR, BAKR LT 21 TARRR S
Y B8 14, ARMAEMEREEN X B 12, I, BEARET
21 TAEF X &M 125 Y K 14 AL RAFREHA P FHRAE
BMALLEETHESLDE 10b.

BBEEH XA Y QR 125 14 4R, FFRBELRET 21
FE R LRESR XY B 12 F 14 HEEBRS, FELERK
BRREFETHEAS XA Y €4 12 4= 14,

Bk, PREEK 20 BAPFFRAIRT, FARBER
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FRAT. FRGEBERERE ZAEBLRE 10b BET. AXFH
WOT, SBERET 21 EXRIFLRERFPEALELEAENE X &
12, BEEHHFERERMNEY L 14 L0 A, Bk, thEh
RHERBETHEBEDZ 10b, BHRR LT 21 TIRE TR 34
AT B 10b KA R BAR XK R T,

TR G TFiRkEES IC 23 44, BFEBFHE 2 HFAHK
WMANRE A PR Ea. BiF 848, +45) 4% (ten-keypad ).
BHREG—AREABR, FL AN AN F BT T LCD, A
A R w5 L&) BART AMET A 2.

Bk i &84 IC 3 A TEMRBE(BRFEAS LT L
45 B AR G AR AR R T 21 R0 B W B AR B Aot Ak KK, RARIR
BREELHELBE., FREHBRENFEERE LT ENERZET
30.

A E 8T 30 A TG A H 1C 23 B ik w13 B e B4k,

ARAE S5, EFEKI0a@ T HENERET 30 94ER)F, ALk 31
Fod R EATAHELEBLEE, L3N LHEAGELB2E T
BT 33(ARACCPU 33”)iEH, EHAMBELBI HLAMSE
3444, HFELHmRBAHHD EL BAFRACAGP ¥4 B4 5 B H
W% 35 i,

BH e 356 LREAK 2B THETR 4 6273 H 28 #rih
BFEQET. AETHRBKGES, BTHEHE 28 BFHRETRK29.
Frid 8744 29 £ B TR (LCD).L 2~ EE.

i, dHF 32 8d PCIL E 4 B5 54 EHR4LHRE 378k A
“PCLik 4 37")iE4, FF L8 & USB & & B6 5 R #47& KR4 38(FF
A<USB &4 3878, HHf 32 TAeSEFL LY PCIRE 37#
B EPCIEE 35 HAEEHEALE USB E L B6iki £ USBX
% 38. |

F—Fi, O NLEHERBHELFLRBEE 39 A “IDE
#0397 FE8d AT WAEEL BIFHRAH“ATA ¥4 37 5B &KL
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41(# 4 “HDD 417)it k. %st, @HF 32 2 HKE B (low pin
count )% & B8(# A “LCP ¥% £ B8”)it # E T H SN X & BK X E)
44, BATIIATH 2 45 Fodl B/ RAFH O 46, FTRMEH/ AR T 46 G
AR 32 RAMENIL G 20 30K 89 I BLI8 T S H SAFRERE T,
s Bk, FFiEfF5 2 daeHf 31 4542 CPU 33. AT CPU 33 A K F
BTk 6913 5 AT 22,
AR NLEHERELEETRETH L S 47848, FAETR
FEHE LR AT ENTEEAIOTERANTF B S RETHE
. B, BEABBBMBIFES.

10 B CPU 33 3 AT HDD 41 R & o 2 H45 5B 34 P 465 8742
B, MVERKBBREFARTEL464 BT 29 E(ELFAEKIB F),
FEHEHYE R AS(ETHAK2A P EFF. B, Bk CPU33
RFER B FRANEE 20 6948 THE I RARRUE Q1T T RIATHEM,
LA RBE, Bk CPU 33 AR T R4EHERH SAFRENE T RE4

s EHBEHK 35, Bk, MEBBLEISARFELS i THB/AE
5, RRTTE FERA RAFREG B, sk, CPU33 E4EFH
EEHMELR 47, FOHBHFB S RLETHET. AR 8T
HERE AR EF.

T RHBGEHANEE 20 TREARR I FHAFBMALLE

20 MRARRE 10a LAEEBRA.

FrdBama et 200 A8 BLEAMNZ)T AR £ 5 &
AR 10 HEBERE 10a 0BG E, FELARE74) 1C 23 £ 4t
BB eGLER.

Frid a4 20 ABBRBEARDZ)SR5T L ARG

25 WE 10a LHBBEE, FFEABBRBRETAGAN, ZARES RE
BHERE - NABENERAT. FREBRALT 21 THHLER
#) 1C 23 BAAR 2| R E.

Frid Mok BT AR Tt R AB AR R E 10a Loy B RE R+
AR, AAXTFTHEBRREOEN NG TRRER., B6HE 77K
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THRMNHGEBERGR TR, AXEEF, RLFFHLFEL
¥R/, FHLEATHELARS), EFITREFEE B TAMEA KR
18,

BEERGEARELIEAAELBHAR, QAN R ik
AR 10b X HGRBRTHEREF. BHARAT, LTLH
BB FRERANB LS QET. 45 R T AR 18 £F 04 E vk 28 3 i
E, HRB Y, KSR O R LR LR RE. B,
¥RAESHBHERE,

Rk B 6 THT—NMF, ¥ £ RARXEEBRRE 10a
B, AP ERRE G FROEAEHRGER., HARKRK
AWRTRERETBRGEE,

MEK, BTFHETH—HT, AP HAEBEIK 10 Loysta L
Wk, BERERANRTAERE., AEAFALT, 28K A
BRTIREMORHEEALE 0 KEKK, RERZIKY,

BHEBETARFAEAEBANE 10a LB R ) R4 B
B AR W EARERR., EEZHALT, REHERAHLE T4
BB TR EEBERE 10a,

B SA @ 8B T THAREHIiEAH0E T 4R B KRR
3R 210(FR 4 4 A 3% E A A ).

AKX BE, MK 210 QAR 211 f X E 213, KA 211X
BH B, n)ER G ERE 212, XA X RRAFRAH <X ©1 2127)
FEBEFA X RFAREG., 2823 K420, m)ERGER
214, EAMAY QBMERACY LR 214NFLEF A Y R FEHH.
EAE M1 A 234388, XY LK 212 4 214 Bk E T, Bk,
X fo Y ©AR 212 v 214 8 T E AL A SR 1 69 7 R $ A (nxm) AN 3 2
- % 210b £ 210d.

S, EAE 211 by X B4R 212 M BEBEH FAGRE RS
215, #ELEAXF XYM 22224 HERENHE. ORN
Rk 215 TR REALE Y S 214 Z A KA 213 4848 4%,

Samsung - Exhibit 1005 - Page 740



200510107610. 2 o P FE11/35

10

15

20

25

ARE SA, £EMEY 215 F, WAHE L EFY 215a #) KR —
41, FHWAEE S G 215b MAR—E., OAHHEE RS 2152
8 48 Fo w9 AN4E 89 K 1) I8 4 215b 9 LEARFE PR AE XL B, W 8B Ff
T AT & 6 58 4 215a 693K B FefE — 40 45 49 5 9 F9 49 215D
A E TARBET RHETHE.

RBHE 8C, SR 215K AXAE 211 213 21, Ak, X
Fo Y W3R 212 Fo 214 RAREHAR, Bk, BARRE 210b £ 210e &
Fo LA RE,

SEA 23 RE EANLASILIEME, X o Y €K 212
Fa 214 KL FHEBERE,

RAARBER 210, 5EFHE Y @i 214 69 £ 4 213 A BT
HEAED 2BARBESAIBMARSE. SRE 23AWA P FH/ETH,
EE213 T, b Y LI 214 5 X ©iE 212 4,

RGAP FRAEGEAFTFIFANTFE—REES, MLk
213 RRAT ¢, MBI XA Y €K 214 A0 212 tstdd A,

BRZ, S#mENRHE—FEEAN, AE213RUT W,
M4 & AR & R 215b (A EEmA T2 YA X ©if
214 Fo 212) B A B BAA N E 2100 FRIHFBBRE. IAARNEE F
L6 24 2152 B S ERBR R F 210c A 210d FREFETFREA,

e RERYENRTFE—FREES, AL 213RE—TF
B A AR S R 2150 BAdEBRRE 210c £ TFHERS. A
M, G @A F 6 AR B4 215a B S8R R F 210d REFEFRE.

I, wRAERHENRTFEZRERS, E+PHRE=FEE
HRFHREESH, MALB 23 EmXELERTY, NAtdw
AFH ) 8 a4 2152 BAKEBER E 210d & FEERS.

EAEAADE 2100 £ 210d AETEHRA P FRETHERP,
FERE ARG BB ZFECETHHERHOHEA.

R QIERBIR 210 RS XMA A, BAEKRET 21 £
RV FRAS B Ak A T F AL FHBRE
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EHRH, MREBANNEL 21 $ALETF—HATHERSY
H0 AT AR AL B B 69 o e B AR T B AR RE A B BRI AT 10a
TeEE,

b, FTRBAERRET 21 EEBERE 210b £ 210d 4 H =
AN, FLELTFHERSH—EMBAEBRANETY, FHEXF
BEHET.

Frid B M0 21 o T RAR BB RRFENLSF,

4 A 8B ¥ 7 ¢y 1k Ao &5 & F RE 4 215b fo 215a B 9 AT T
AR EER, ENAEBRAB 210 WAL NEHEL. £8 9 ¥,
BEAFANEFEBRRE 2100 £ 210d WA EL. HHYEEED
215a ¢93 H .

AB10F, METHETAPLFHREBYRR, FEKHLMAH S
4% E >,

LEBEBRGRGENCrELGREGE AR AET §<0”
T RS R B, SRR LT 21 2R B A A HEBERZC0F
B 8B ¥ & i 6945 AW B 210b)RE T,

EE b FHGE ML, wREENRZRGEAHHEWB| LR+
5 oh 3 I 49 R AR ) 69 K 8K, AR 2 AR £ T 21 AR B A A TS
FHEARAHEFEAHCAFHE) T ejEBLRNE 27 . PR 8B
¥ R AR R B 210e BT,

HBIRRAEFGRERE, EAMK, w LRSI EA
. R, BESHFHEALARERT, ARG THE.

K, AEEAEFREARERUB 11 PAFHOHEAHBRE
SR AR 12 F, ST AEAR R 2 5304 IR X Sh 6y — B B BRAS R BAET
o ELAL R A A ) B 0 304 I X 84 — SR A AR AR R B 07 R A 2B
F. AR R YAMRKFRHETREHS, ARETZ, IR H
WA RME, BEARBCOFVEREN, ISEHFNIRMHE G
BR Rt BREABEETARAZAMER S X BEE I RNHE
R, EEMHEALT, SMHAAHREGRARTURE R, AERE
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REH., R, AREFLEARBRELSHORIBRARB KRG, X
AR RA R TR AT RAF AT A RE GRS RELRE,
WBF)HEEFRAL., BAFRBAEEMR NN G ShH0% E Ao P A%
HESHEHRRAT, WAFHKEXRRARAFRHHEE B KRR T,
AR RLET B R 94 RAEIR R, AER D BEFR, AER
MG RT 8 B

TRGURARFTHEATE 10, B 11, B 13458 14 THE
WL, £ 1358 11 %, BF 78BN B 6D XU H 54
ARG EGEBERE,

B3 T THARTHE 11 PTHAENERBRYGES., £iF
BT, RARNHEEARTASFHEGAR. AF—NHHEF,
BRE| g e0”, “27Fqr T GBS R ZRET, FFE 8B FTHE
B A E 210b. 210c #= 210d HETF .

ARE 14, ANHEREAFHEGRTHY KT . XEREH
mTERXTFEI3REANES.

B 10. B 11. B 13 F8 14 Fiw, BT mam R 4 KA
BT LA B R T e R ] s A, SRS TRRBRRA P AAEL
RAERET —ANREANEBL.

AR, E AR GETOEEBA TRAN RERBL
AAE 10a LHBAED, A K THBE )M FE 6 LR E
BAE., wRE 6B T TN AIFHBEACEME S, AL
KBS o fecgilE"RmT, WRFHRGLER,

Fir ik 3% &2 41 1C 23(1F 4 7 2 30 40 ) il o B AR ) - 7T 21 A2 )
B EaRE, RREBEBEBEMLGRKIEE, RAARRGEEER
H AR TR 4 H o 5 T AL ATV, AR R
WK A, TRBRRATANSEACRIBRY. FRAE7 R A R
7, CRBBATEAERELEFEA S5 LB RER; “BEBRT
5B TEAS LHBRER, RCRENEATREFTEAS LY
Bt S iE. HMERARE 18FE 19 HabHRBBRENH
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Z,

R F o0 B AR A6 BB THY &, 485, &84 1C23
387 T 4k 20b(58). 424 20c¢(3R). AR F Kt (level meter) 20a,
A F L 20a T T BMENAS. RLE 15, T AN F 45t
200 LEAREHEB" AR B E"TALELT XEHME, RA
PRz EBRE, F2EXMAREEEEELERRLYN, EXFER
F, “BEvic4n 200 ARIT. HAEH IC 23 A T#H4 200 ER TS
LHAERRGEARNLT 21 ARG EBL T, 4 E“E 44 20b
RTEWBT. S84 200 MRANHERETH, BFEHZ 2289,
AEFEF Bt 20a LI TEEB B AN, GIBKEE, ERRET,
BARERLELEARET, R ERE N LB BB/ E, HT Rk
B, REBRABEATAPAEETEHMK. AHLHE, F4IT 20a
LT A B it A FF AT 20a Wig S F S 20d RAK.

B iR &4 IC 23(H A B )A K 30a(B ST =) il 4
e 2t AR AR R B R AR BB ARSI BT 21 KK
BERRE, ARTZ, REBETUREEAREOELLE. AL L
A Bt Rt dRp s EAE £ 0B8R 30a,

BT iR &2 4] IC 23(H AR EFRRE)E T LR T 21
BB R RARRRES SEMBEMA NS, TAKEE
AFNENERBELE. BRBENT/L. BENENOKE, #BLE
F¥.

Bsth, EA&FEE IC 23(1E A AR EPATRT)IRLBGE 4 4E
¥ 5 BEHATIE, FAITHHLE, AT REY RER
BESESE, ROt HARRE 10a FERAHA,

AR, XE&RH 1C23 AL RKEE L T B RBER
Rt B, AF). WRFEFRBETEBMEGLSTERZLME 10a
FERAYHR), TAREHEH IC 23 LHESL, SAREAKE 20
FARAER., i, PRFETBETRERME, LTANE TFHs L&
M7 RAEEREGBBRE, MAREEHNIC23 2 F B 26 £ 4
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2kifife X AWMBER THATES  FETULERFEALHATIRT,
RAEEINEE 20 FRER ., Eit—F, L& IC2IREHKET
REBEREZHMERKXEREFREAS HENERE LV F AKX, 245
ki, PEFHRBREAEAXREFH, RITR.

; B 4 bk iR A A IC 2301 B4 BRI S A B
BAE 10a EHEBRACRER", BB EA SERERE L
Br¥45 LR BEAHEFREN, LAk, RE&HEH IC 23 BB FF
BREBRERERE., CGHREIH., HKGEXAREE. WL/
REEAK. BRAGAKER.

10 AT UABE R TR S B TREMEE Sa, 5 BLA P B/ AAZ
&R ILE 16. A F et R H 2y F- 18 E ¥4 4L E ( home position ),
VAE T 634 ¥ & . ERRE T, AP GFHRAERESS, “D”. “F7.
«Jp. “KrFacLr b, REBEH IC FlARERFRR T LA,
REEHICFAPABERFZEETHARAR AR, AR 17

15 W, ¥R P EEEEOR, REZF IC3HAPALERGER T
fraQ», HaE«S?, “D?, “PRCIRFRE, XEREAPHTRE
X bR b,

R RERT EIFR “REM”., BB focBalE”, A4H
PTG EREMRAENER TR TR,

20 wst, REEHEMNIC2IREFFEFLSOER, ATHER
AR 2 AARNB G EE B RS E AFGAREEIANXA.
BREZBRERRZRZGANES, B4 EBEHE 25, HEL2
WMPHEB 206 LB RANEF. BHRH, RREMEE Sa ARTEL
5 bAkdg ik, AR PR AR, AXMHREP, &E&E4 1IC23

5 T EHERARNEARMNGEREGATLEARRFELS LRF
Wb s, HEWARA 21 £8 23 #milXAit i,

B} ATHEEEFLEAMB TR EFERGEERL PO
) tgAT3E B K TR AL, RE&EH IC23 BHhAE BESHE 25,
kA pEd. HRELEETUARA S Y E B BT HE

Samsung - Exhibit 1005 - Page 745



200510107610. 2 B P FE16/350]

10

15

20

25

HRANEERRNER. FHER. WXFF.

WRTABEAPEARTEAS LYBEMERMANEE. AF
W EREREK TR, RA P RAEXERGTFHAETR TH
$oir B RedRehibt b, ARAREREH IC 23R B S5 A P FREAY
RARE T B, FETULDE AR TS AP Ei
EEERANEZENEFNF—ELF TGl eFHE, o6 &SRR
X).

ETHREKR2A PREARRSHSEL 27, FLEREGREES
IC 23 AR HBRREREL. BHARK, HRABA P RASEL
WAL B8 Lat, REEH IC 2 EARHEL 2T L.

BB 24 HHEETRERNEAGERSEEFBEBZENS
FitFk. BHEE 24 TARMAAREEZRAM). #Fde QALK
HRAME, BB ARARAEZEGEE, BEABEAEZILNL
£.ICHH., £XAFEFF.

BTABRTAEEFFEERELFE. FFRIEENESE 20 £ 4
BB P AEMEEAERS, FREARBBLERMNET 21 RS
FH IC 23 e A ERA T ARERE, AT EARAFLEIAT
B BB RE), TRBRARE 20 QR EEREKRTH),
DR EAESE U T A LR FERERRBERNEREZ LN
A, AE.ICTAIHEHwEXAF LI LNRENAERAFEE, X
AR T ERF. SRADIARN, FFRAEFTABE S AH,
WHEIAAEEE.

B AR B iR A4 IC 23 FHATAE, FEREHFIC23F
BAFHITEARE 4 T HERYEA, A LE 18 2/ 23, REF/EL
BAEFPATEELETR.

%ﬁTuﬁimf&mmA$m3%Ew#msiirﬁﬁwﬁ
HEWNEE,

FridfE BREE 18P RENTRAULE, EFRSI01, &
ANEEWAERFEALS LF TRAREE, S4B R. £
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TR S102, ATREr AR & 20 B BRIK 10 HEBRRNE 10a L
RMEQKE, FEARZRTALESE AP FRILNT BB
R R, 5RA LA fATHEBG KR, AFRBAKE 2049 3)
P S102. FN|, HWARE 20 3732 F ], S104,

s AT B S104, iy N84 20 ARt £ 58844 R E 10a 48 4
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H BB R B, AEREEARS AR,
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FRERE R ERRT Anex ¥R K E] Tp A R B4 E NI 44 2|
RGBT, EAME K= Apy/ Th FRAET LAKAEF R
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WA LR RN ERREFTE T THG. AP FRARF
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WAL HEAF . FABESE FHEAN FHE TR MU BLE,

Tk LR T EH T L BE, PTRBHIETART R4S
X (B, B—ARSARERETEREN ) KARRA ., A
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o RN ENMERF R A EN, RE e RBEM SO RNERE
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TRA M i H BB H BRI ITIER .
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.

Y AE R Bt b MBE B AR B ERAT RN LSRN, 5
BAT AP RAFHERBEEGH AR, TUR—FKER P
RA. XABRALEALAEELMEER, RAFRIAFINEE
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ey xfey FEEHFTEFKE,
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HEAAT, ARREFATURBEAREREOENTORAE,

PR P FEA—ANRTRGAN RS RBATERE, FLATAF LT
BEFZABATHANNRS. EHLE, TERESTTARBEERS
HRTRALE, TAABRKGHSFLEE,

YR S305, BAREWUTEZFESLAMEENRNEE.
BMANERE 0REFRT NEARTEE, wREA, NREELER® %R
REEF., TN, B K4 20 BLARRAEF.

B S304 ML, H|MAS1ESSEBET ARANRINEE, #
HiktE, A TE5 55 69 EFTURE T A FHL 51 £ 54 #573)
FE, EpRH, BEEHRS 550, BMAKE 20 RIE S GEMH
&, #ELEERETFATFLARSGRANEFQGRANEF. HAHRE,
BEEFEALTRAFLEF.

B P T AARIEIR S 55 ASETR Lt H 9 R B R AR T £ 5
ZHH 55 R TREHIR, s, 455 TRATHTRRAHH
BHEREZAOTFN x Py P EXNIARASRIAAE.

Ak, TUREBREHRSALTFHRS S5 FLERALTHS S5
Z SR AI|A 51 £ 54 F A RE 6GIRA EF,

B B4R 30 55 TA B S H FI ot AT, RAATidsét
TARS A S AR, EPHENEHETARUBAT ., BHRHL, 28
BHBEEEREAETTU—KRLFRMER, IFBLEHHBRFR
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B ) ALK B R RAE KR, ARE 26, AP FREGER
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FRRFX. ERARBAT I 4K, BRI S KA

10 FAAAR IR B 3 F RSAR AR A Bh 3 R £ AR, A R Bk b R AR 4t
ENEFREBSIRTRZARLCHAREZLGPMFF G, &H
FHREL+ 0K KLY,

RS RO R BRI LT LA ER. STLA
R B B4R R, KFEMEAMOKBRTRER, RENSHAM

15 SBEAR, MATHE FHAEE =5 ERA REFHEHEMN
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ARE 25 F @8 T % S502(H 24 ¥). £ S5021, Bk
2 FFGRAPEREGEREGLIFHRE, FELREFGLFSFHY
T L ARHEAT LA,

20 EHHS5023, REAFHREBENLFRFFGTLZLFEZN
MERNETOTL, MREFOFLCESTE THAFHHARED)
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B EHASARNSEL, AR R ERAZAA (primary) L
.
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Mxy FRFHERENREARRZS Y., HEARREE. T, &
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BT, £FKS5025, HiandEmenEshTFasa
AR EAT R B AT, it H A TARE x FIEF y [ JEM

s ¥, TR ETUAREEF Tk, FH R, TR 4
BARWF SRS REALFNTE, GRFE xB IOy RTAZN
B ERF.

AR 85026, BIRAFE x FOMHT EHiHEAE (pace of
expansion ) (kx)IARE y 7 @3 KK (ky), AR ML ELEF

10 BB x LAirfey RIFZEIRE, S, ATFREFAREINE
T ABLIA RN (A KA HF &), AER DR EZGFF F,
REFRLERRED —FE.

AT $5027, WARE 20 RIEFAGFHE, B, HITHA
HEBELESFTAAMNGEEA—K,

15 FEH IR S5028, FrdHrik4& 20 R4BEFEK S5024 £ S5026 3t
Heqgp AR EE. x MIEUR y AIEEAEFARARAR A EF R
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£ F B $5024. S5025 VAR S2056 t4it H R 4 A #4746, wiide
BLEHTERTERATLHHNREERE, AMka A F REREHEER

20 A, HWHEAAHTARSME T EML Ko REQUEFHIA R
HEREQUERE.

Yehie#E, R T TR TREH. A, FRAPRES N
NEFEBRNFRES. RBEREH NA_LL2FHES UG SH4
RFYSLFBE)VERTFERE S HEMNETR T2 C AR,

25 BELTBT, MERNMLCLELAFZEGER, ok TRHFEHGARE,
st Fit B AEEFT®., gL HFIAF LT dx y|RTF.

B N A4 A AFA R &4 U TRART A [xi, yi](i = 1, 2,.., N),
T T B F LA C TURFH[Eini][ = 1,2,.., N). &L,
L TEILFAYFITEH. & FREAAKERER, [, 1R
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TRTRAFAAEBEE. 0 R TREAE, A EATFTRRIKE K,
AR T H ARG S ATRA A B F B2, bIARFH LIF Ule, d]
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A BREEABARERE A 0 AR KM A ) T, Tike

s 8 AR R [Eimi] =[M{(Xi- €) cosO -(Yi- f)sin0},A{(Xi -e) sin0+(Yi -f)
cosO}], (i =1, 2,.,N). BRE 0F A MM ARI>FEEHOF 1, £
0 fo MERDIALFFHES Ai=@E -xi) 2+(@mi-yi) 2 & F
A1+A2+..  AN) R A M =K MR (SQP)F i F R 5 d keh, @it
BRI 0F A RFH T RELIFEEM]( = 1,2, N)RTH 642

o BFEA., BEBEHLFECHTHREAFAHLAKKREEN,
TARLEF 0f0 L. EZXFHEALT, RIITFEBHRIE, FHLR
BiZATRERE, B, BRFRAPHEFES S Wi,

YRk, ARESANE xFy ZFORT AN, TAERE A
EHLER, AT ARAAR R 6 JE o d A 19 3E,

15 sodt, BELRFEHBRBR TR, TAEAFPREEHREELA
Hpnbat, ERAPTUERINRFERENLEFRE YA
Fami & F B E G —HBRGBHE L ATREFRE.

TR LEZARPATRIBERA THELEFRENEME. TUR
LR E, AMERTHEG—ET NP, AR HAR R

20 WIREEFFEF OB,

LR E RAEBER A BIES BT B F RSB T
ERETEAL, AAFLBEREBRGREAR B RE 4 HATH EA
FRABRET, SREXBETREANGLLERREN, R4 LR
AR ECM, RAKRSBIRFR., AXFHEALT, RBEERE

25 EFAE, BE WAL T b,

st E AR A M Ao s WA, Eitde b AFRE B &F LT R4 R E
AR,

FRE 28, BRI ARG R ERIBE, L L BRE
BB A RAH A, KBELEIEEEAIRE 20 Rk 4k,
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%, RAEEENEE 20 R T4,
ATHRS601, #rAit4 20 RAA P EENSEE 25 L ¥ 44,
5 ETRS602, MAREWRRELEBBREMLGHEE, 54|
¥, ATFTH 7 P FHEOBARRPETAS: BEERGEARRT
Aparr BRI A HBASRT Sy FRABBEREBZERART Ap, ¥
BRI BBEBREARTHEE Ty, AAENHAE T, LASE k. &
BIBERK., BT ENGREREFF. £FK S603, AL E 20
10 EHESE 24 P AMFAEENHEILE,
AV S604, B k& 2018 —ARA S AMHAEER LR
A7, FTRKIEEE: BEBRERANRART Ap, BEBEE A
BART Sa FREBARR A HGRART Ap R KHE Te. RA
BB T, EAHE k. BEBEFAK. BEFENGBREREF
15 F. FTREBATARKE T LAFEFGR XL, 28 TR TFHE
FHBRHEREAE, T TATEGBFREERSLHE, FBLEL
T HE AR R AR IRAR G B AL
ETIES605, MABREF2WHREFEEZTEHELRE. X
BA, BIANRE 20495 FHS601. FR, BAKE 20 W2 TR
20 S606.
VB S606, MANEKE20REFFERFRATE L ELRERAR
EAEK. wREA, BrokE 20 32 5k S608. TR, MARE
20 3 %] B S607.
AT S608, MANXE 20 AH¥L, FTRELH R YRR
25 SRR, FRBRHEREAERPBNLE I LGN E, HHK
AR TEMA T ENGRFEAL,
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WHEEROIBFRETSH KN,

B 29 7 TARBATURRIA P #E B L8 B A
£, LRBBBEYAFHNT RLENiE, FAKLEES,
AR NTEE 20 R4, BARRH, 24RAPHARLE R
HBRBENRFRALETAMAEASHE 4 PRHEBBREFAERLEE
HmEiRFkITEY.

AF% S701, BrAkE& 20 R A F EREGES FIR A,

FH S702, Mk E& 20ER SRS RRERE X GIFIEER
P RAGHE, RN KREN: BERERNRART Apu HAE R
AWHBERT S, FRABEBERRART Ap WRXHE Tp. AA
BT B T,. LEF4HE k. S4iiE A8, BB ENARERAEF
%, EFEST03, MIANEKE 20 EE5ME S FAMKERNYHRILR.

AT B ST04, MANKE20EASARBEBBEMXGHIEER
BRI, PR TR BEERARART Apn HBKRK
AWBERT S, EFABBERERRKT Ap 9RKHFE Tpe AR
BEHEE T, EASE k. B A, BMAFENGREREF
£ FEMIFTARET LRFEEFHRAM, RFTAETHE G
EhemERERRZ, SSTFHRTEGBIFREIEERME, FEER
Frif iR AR P H AR ER BRI

ETEST05, MIANREWREFEFRATEARTESRE.
e REA, BAE 20 595 FHR S701, TR, #rkE 20 A2
¥ 3% S706.

EH B S706, MiARE 208 FFRIIFRATALESL RAMEER
AR, WwREA, BAGRE 20 WHEE H K S708. TR, WA
20 2| 5 R S707.

B S708, FRMrAKE 20 L %S, BHRH, HETH
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10 ERITHEAEP, BIEA PFERAARE B FRENTRERBE
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BB 30 PRBAAEY, RESEBBERTFANRE FHIHH
HINEFH, RZHFR. ATEEZ—ANFHXE, REXAPFBAR
BB BMANRE2WRBEBEEEF —ANAFAOERXE EF,
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B skidl, A BMREAREMITHAES, B4&k3#, AFRA
Wi B A KE fhaRbE, JFEEFBREMGE L a4,
VI S801, ¥rAKE& 20 RABAL R EREMEER 25 Lo
b, FEHIARE 28 7t e TR S602 A= S603 ATk ¢y ARHF I 4
20 ¥

B S802, MNIR4E 20 A —AEH AT R a4
BEBEHG, TRAREEY: BERREHRRART Ap HERR
AWBERT Sy FABBEEREART Apux 9R KM FE Tp. AR
BB T, LIH#HE k. datdih R 3. MATEeRUERKAEF

5 F, RABBFETARRET LEAREFHRKME, IATAEAREA
BB ARAFATH EAX KA R E, A E64847RE R4,
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RREFHFH.

FI & 8y AR - 20 R ) i vA 638 5% AL e b R B F ()
5 FHFFH).

KR MA T I, BT iR B AL S 20 Q35H AR T £ T 21 (R4 A
R BARRBEAANZGER)F LGS IC 23(HEHHEE
), HETRENA P FHRERMKELABERGEHLRE 10a
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B, suit, HEAEATHENERBZ LR GBI RE R FZEY
B F ik EAR R B AREGH AR, RIBEEREERGATAH
M A R BEARRE R T,

& 4 B A0 R AR R A ST R R A S BRAE B B AR e BB AT,
RN R RGRTRAHRK, ARLSHEUREF BB E"Fik
A, iR AR GHEARE 20 TAEE AR S HF L AABARE £
B AEAR A,

WA TABRAEF LD FFRGEANLESBBAERERE,
EEHLT, BRERQRTEED, FEREEBE )T, KT
EARE, A, BB RKRRA T A& KT AT R
B AL BRI,

B BATH A, R IRA E AP E e, LR K& AR
NiEE 20 TAAANARA M H G HAUBRA P FHRAKELEL L
Fehdcst, Bb, B4Rk A P B R kB iint, B, £
A T A R AR R E B X E B Ay, LT ARRRA AT
BE BN BERERE.,
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