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o pretists Ny

\ . - i
N it (Brochure, p. 2)

[13B] wherein at least a portion Nonin Medical discloses and/or renders obvious “wherein at least a portion of the one or more

of the one or more optical optical wavelengths is a near-infrared wavelength between 700 nanometers and 2500 nanometers.”
wavelengths is a near-infrared oy .

wavelength between 700 See CHART ONE: ’533 Patent, Claim Element 5B above.

nanometers and 2500 nanometers,

[13C] the light source configured | Nonin Medical discloses and/or renders obvious “the light source configured to increase signal-to-
to increase signal-to-noise ratio noise ratio by increasing a light intensity from at least one of the plurality of semiconductor

by increasing a light intensity sources and by increasing a pulse rate of at least one of the plurality of semiconductor sources.”

fr t least f the pluralit

o; $;icgzu‘$:rommi£sﬁdlgy See CHART ONE: *533 Patent, Claim Element 5C above.

increasing a pulse rate of at least

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W-1, p. 208
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of the plurality
semiconductor sources;

[13D] the wearable measurement | Nonin Medical discloses and/or renders obvious “the wearable measurement device comprising a
device comprising a plurality of | plurality of lenses configured to receive a portion of the output optical beam and to deliver an
lenses configured to receive a analysis output beam to a sample.”

portion of the output optical beam oy .

and to deliver an analysis output See CHART ONE: 533 Patent, Claim Element 5D above.

beam to a sample;

[13E] the wearable measurement | Nonin Medical discloses and/or renders obvious “the wearable measurement device further
device further comprising a comprising a receiver configured to receive and process at least a portion of the analysis output
receiver configured to receive and | beam reflected or transmitted from the sample and to generate an output signal.”
g;‘;;:;:issag:fgz: zg;:ltlr?fll:;g:f or See CHART ONE: ’533 Patent, Claim Element 5E above.

transmitted from the sample and
to generate an output signal

[13F] wherein the wearable Nonin Medical discloses and/or renders obvious “wherein the wearable measurement device
measurement device receiver is receiver is configured to be synchronized to pulses of the light source.”

configured to be synchronized to s .
pulses of the light source; See CHART ONE: ’533 Patent, Claim Element 5F above.

[13G] a personal device Nonin Medical discloses and/or renders obvious “a personal device comprising a wireless
comprising a wireless receiver, a | receiver, a wireless transmitter, a display, a microphone, a speaker, one or more buttons or knobs,
wireless transmitter, a display, a | a microprocessor and a touch screen.”

2:;?&?;3;;1??;:&: :ne or See CHART ONE: ’533 Patent, Claim Element 5G above.

microprocessor and a touch
screen,

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W-1, p. 209
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[13H] the personal device
configured to receive and process
at least a portion of the output
signal,

<

Nonin Medical discloses and/or renders obvious “the personal device configured to receive an
process at least a portion of the output signal, wherein the personal device is configured to store
and display the processed output signal.”

See CHART ONE: ’533 Patent, Claim Element 5H above.

[131] wherein the personal device
is configured to store and display
the processed output signal, and

Nonin Medical discloses and/or renders obvious “wherein the personal device is configured to
store and display the processed output signal.”

See CHART ONE: ’533 Patent, Claim Element 51 above.

[13J] wherein at least a portion of
the processed output signal is
configured to be transmitted over
a wireless transmission link; and

Nonin Medical discloses and/or renders obvious “wherein at least a portion of the processed
output signal is configured to be transmitted over a wireless transmission link.”

See CHART ONE: ’533 Patent, Claim Element 5J above.

[13K] a remote device configured
to receive over the wireless
transmission link an output status
comprising the at least a portion
of the processed output signal, to
process the received output status
to generate processed data and to
store the processed data, and

Nonin Medical discloses and/or renders obvious “a remote device configured to receive over the
wireless transmission link an output status comprising the at least a portion of the processed output
signal, to process the received output status to generate processed data and to store the processed
data.”

See CHART ONE: ’533 Patent, Claim Element 5K above.

[13L] wherein the remote device
is capable of storing a history of
at least a portion of the received
output status over a specified
period of time.

Nonin Medical discloses and/or renders obvious “wherein the remote device is capable of storing a
history of at least a portion of the received output status over a specified period of time.”

See CHART ONE: ’533 Patent, Claim Element 10 above.

[16] The system of claim 13,
wherein the receiver is located a

Nonin Medical discloses and/or renders obvious “[t]he system of claim 13, wherein the receiver is
located a first distance from a first one of the plurality of light emitting diodes and a different,

Ommni MedSci, Inc. v. Apple Inc.

EXHIBIT W-1, p. 210

Case No. 2:18-cv-134-RWS (E.D. Tex.)
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first distance from a first one of | second distance from a second one of the plurality of light emitting diodes such that the receiver
the plurality of light emitting receives a first signal from the first light emitting diode and a second signal from the second light
diodes and a different, second emitting diode.”

Sif:rzrll:fc; f‘;r?llri)g;: zg‘ﬁn‘;ngiggzge See CHART ONE: 533 Patent, Claim Element 8 above.

such that the receiver receives a
first signal from the first light
emitting diode and a second
signal from the second light
emitting diode.

[17] The system of claim 16, Nonin Medical discloses and/or renders obvious “[t]he system of claim 16, wherein the output
wherein the output signal is signal is generated in part by comparing the first and second signals.”
generated in part by comparing

the first and second signals. See CHART ONE: ’533 Patent, Claim Element 9 above.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W-1, p. 211
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EXHIBIT W-2
U.S. Patent No. 9,757,040 vs Nonin Medical

Priority Date/Publication Date: At least by February 2011 Prior Art Status: §§ 102(a) and (b)

Model 3150 WristOx: and certain pulse oximeters and pulse oximetry sensors manufactured by Nonin Medical (“Nonin Medical™)
anticipate the asserted claims of U.S. Patent No. 9,757,040 (“the 040 Patent”) or renders those claims obvious alone and/or in view of
at least any of the references identified in Apple’s Obviousness Combinations Chart.

This chart is based on the following disclosures about Nonin Medical pulse oximeters:

Nonin Operator’s Manual 2014 for Model 3150 WristOx; Pulse Oximeter (“Operator’s Manual”)
Nonin Product Catalog 2014 (“Product Catalog™)

Nonin Brochure 2013 (“Brochure™)

Nonin Pulse Oximeter Sensor Compatibility Guide 2013 (“Compatibility Guide”)

Discovery is ongoing, and Apple reserves the right to amend this chart based on new information about the Nonin Medical pulse
oximeters.

As set forth in Apple’s Invalidity Contentions, the below contentions apply the prior art in part in accordance with Apple’s assumption
that Omni contends the claims are not invalid under 35 U.S.C. § 112. However, Apple’s below contentions do not represent Apple’s
agreement or view as to the meaning, definiteness, written description support for, or enablement of any of the asserted claims. For
each dependent claim, the disclosures cited for the claim from which it depends are incorporated by reference.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W-2, p. 1
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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CHART TWO: U.S. Patent No. 9,757,040 vs Nonin Medical

[1] A wearable device for use To the extent the preamble is limiting, Nonin Medical discloses and/or renders obvious “[a]
with a smart phone or tablet, the | wearable device for use with a smart phone or tablet.”

wearable device comprising: See CHART ONE: ’533 Patent, Claim Elements 5, 5G, and 13A above.

[1A] a measurement device Nonin Medical discloses and/or renders obvious “a measurement device including a light source
including a light source comprising a plurality of light emitting diodes (LEDs) for measuring one or more physiological
comprising a plurality of light parameters.”

emitting diodes (LEDs) for
measuring one or more
physiological parameters

See CHART ONE: ’533 Patent, Claim Element 13A above.

[1B] the measurement device Nonin Medical discloses and/or renders obvious “the measurement device configured to generate,
configured to generate, by by modulating at least one of the LEDs having an initial light intensity, an input optical beam
modulating at least one of the having one or more optical wavelengths.”
LEDs having an initial light
intensity, an input optical beam infroduction
having one or more optical
wavelengths,

(Operator’s Manual, p. 10)
Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W-2, p. 2

Case No. 2:18-cv-134-RWS (E.D. Tex.)
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(Product Catalog, p. 4)
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[1C] wherein at least a portion of | Nonin Medical discloses and/or renders obvious “wherein at least a portion of the one or more

the one or more optical optical wavelengths is a near-infrared wavelength between 700 nanometers and 2500 nanometers.”
lengths i -infrared

:::lzgtth b?t;::r 7:)0 are See CHART ONE: ’533 Patent, Claim Element 5B above.

nanometers and 2500 nanometers;

[1D] the measurement device Nonin Medical discloses and/or renders obvious “the measurement device comprising one or more
comprising one or more lenses lenses configured to receive and to deliver a portion of the input optical beam to tissue, wherein
configured to receive and to the tissue reflects at least a portion of the input optical beam delivered to the tissue.”

deliver a portion of the input
optical beam to tissue, wherein
the tissue reflects at least a

See CHART ONE: ’533 Patent, Claim Element 5D above.
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portion of the input optical beam
delivered to the tissue;

[1E] the measurement device
further comprising a reflective
surface configured to receive and
redirect at least a portion of light
reflected from the tissue;

tissue.”

Nonin Medical discloses and/or renders obvious “the measurement device further comprising a
reflective surface configured to receive and redirect at least a portion of light reflected from the

Sensors

WARNING: Only use Moninstranded sensors with a tength of 1 meter.or ess.
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[1F] the measurement device
further comprising a receiver
configured to:

capture light while the LEDs are
off and convert the captured light
into a first signal and

capture light while at least one of
the LEDs is on and convert the
captured light into a second
signal, the captured light
including at least a portion of the

Nonin Medical discloses and/or renders obvious “the measurement device further comprising a
receiver configured to: capture light while the LEDs are off and convert the captured light into a
first signal and capture light while at least one of the LEDs is on and convert the captured light
into a second signal, the captured light including at least a portion of the input optical beam

reflected from the tissue.”
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[1G] the measurement device Nonin Medical discloses and/or renders obvious “the measurement device configured to improve a
configured to improve a signal-to- | signal-to-noise ratio of the input optical beam reflected from the tissue by differencing the first
noise ratio of the input optical signal and the second signal.”

beam reflected from the tissue by
differencing the first signal and
the second signal;
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[1H] the light source configured | Nonin Medical discloses and/or renders obvious “the light source configured to further improve
to further improve the signal-to- | the signal-to-noise ratio of the input optical beam reflected from the tissue by increasing the light
noise ratio of the input optical intensity relative to the initial light intensity from at least one of the LEDs.”
ﬁ;?a:;fgi;;dliz‘})fi;?:ng ist;ue by See CHART ONE: ’533 Patent, Claim Element 5C above.

relative to the initial light
intensity from at least one of the
LEDs;

[1I] the measurement device Nonin Medical discloses and/or renders obvious “the measurement device further configured to
further configured to generate an | generate an output signal representing at least in part a non-invasive measurement on blood
output signal representing at least | contained within the tissue.”

in part a non-invasive

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W-2, p. 75
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suri
within the tissue; and

[1J] the wearable device Nonin Medical discloses and/or renders obvious “the wearable device configured to communicate
configured to communicate with | with the smart phone or tablet, the smart phone or tablet comprising a wireless receiver, a wireless
the smart phone or tablet, the transmitter, a display, a voice input module, a speaker, and a touch screen, the smart phone or

smart phone or tablet comprising | tablet configured to receive and to process at least a portion of the output signal.”
;:ansrﬁizrr’e: Zli‘;;rl;;’vrf:;l;s: See CHART ONE: 533 Patent, Claim Elements 5G and SH above.

input module, a speaker, and a
touch screen, the smart phone or
tablet configured to receive and to
process at least a portion of the
output signal,

[1K] wherein the smart phone or | Nonin Medical discloses and/or renders obvious “wherein the smart phone or tablet is configured
tablet is configured to store and to store and display the processed output signal, wherein at least a portion of the processed output
display the processed output signal is configured to be transmitted over a wireless transmission link.”

ignal, wherein at least rti
(s)lf,g;’pvrt) :é:;: daou:;flt Zi};‘r)lall?: See CHART ONE: 533 Patent, Claim Elements 5I and 5J above.
configured to be transmitted over
a wireless transmission link.

[2] The wearable device of claim | Nonin Medical discloses and/or renders obvious “[t]he wearable device of claim 1, wherein the
1, wherein the receiver is receiver is configured to be synchronized to the modulation of the at least one of the LEDs.”
configured to be synchronized to oy .

the modulation of the at least one See CHART ONE: ’533 Patent, Claim Element 5F above.
of the LEDs.

[4] The wearable device of claim | Nonin Medical discloses and/or renders obvious “[t]he wearable device of claim 1, wherein the
1, wherein the receiver is located | receiver is located a first distance from a first one of the LEDs and a different distance from a

a first distance from a first one of | second one of the LEDs such that the receiver can capture a third signal from the first LED and a
the LEDs and a different distance

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W-2, p. 76
Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3337 OMNI 2018 - IPR2020-00209



from a second one of the LEDs fourth signal from the second LED, and wherein the output signal is generated in part by
such that the receiver can capture | comparing the third and fourth signals.”

;ﬁdfsgﬁﬁlsgzz tf};:nf:rtsﬁeLED See CHART ONE: 533 Patent, Claim Element 8 above.

second LED, and wherein the
output signal is generated in part
by comparing the third and fourth
signals.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W-2, p. 77
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EXHIBIT W-3
U.S. Patent No. 9,861,286 vs Nonin Medical

Priority Date/Publication Date: At least by February 2011 Prior Art Status: §§ 102(a) and (b)

Model 3150 WristOx: and certain pulse oximeters and pulse oximetry sensors manufactured by Nonin Medical (“Nonin Medical™)
anticipate the asserted claims of U.S. Patent No. 9,861,286 (“the *286 Patent”) or renders those claims obvious alone and/or in view of
at least any of the references identified in Apple’s Obviousness Combinations Chart.

This chart is based on the following disclosures about Nonin Medical pulse oximeters:

Nonin Operator’s Manual 2014 for Model 3150 WristOx; Pulse Oximeter (“Operator’s Manual”)
Nonin Product Catalog 2014 (“Product Catalog™)

Nonin Brochure 2013 (“Brochure™)

Nonin Pulse Oximeter Sensor Compatibility Guide 2013 (“Compatibility Guide”)

Discovery is ongoing, and Apple reserves the right to amend this chart based on new information about the Nonin Medical pulse
oximeters.

As set forth in Apple’s Invalidity Contentions, the below contentions apply the prior art in part in accordance with Apple’s assumption
that Omni contends the claims are not invalid under 35 U.S.C. § 112. However, Apple’s below contentions do not represent Apple’s
agreement or view as to the meaning, definiteness, written description support for, or enablement of any of the asserted claims. For
each dependent claim, the disclosures cited for the claim from which it depends are incorporated by reference.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W-3, p. 1
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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CHART THREE: U.S. Patent No. 9,861,286 vs Nonin Medical

[16] A wearable device for use
with a smart phone or tablet, the
wearable device comprising:

To the extent the preamble is limiting, Nonin Medical discloses and/or renders obvious “[a]
wearable device for use with a smart phone or tablet.”

See CHART ONE: ’533 Patent, Claim Elements 5, 5G, and 13A above.

[16A] a measurement device
including a light source
comprising a plurality of light
emitting diodes (LEDs) for
measuring one or more
physiological parameters,

Nonin Medical discloses and/or renders obvious “a measurement device including a light source
comprising a plurality of light emitting diodes (LEDs) for measuring one or more physiological
parameters.”

See CHART ONE: ’533 Patent, Claim Element 13A above.

[16B] the measurement device
configured to generate, by
modulating at least one of the
LEDs having an initial light
intensity, an optical beam having

a plurality of optical wavelengths,

Nonin Medical discloses and/or renders obvious “the measurement device configured to generate,
by modulating at least one of the LEDs having an initial light intensity, an optical beam having a
plurality of optical wavelengths.”

See CHART TWO: *040 Patent, Claim Element 1B above.

[16C] wherein at least a portion
of the plurality of optical
wavelengths is a near-infrared
wavelength between 700

nanometers and 2500 nanometers;

Nonin Medical discloses and/or renders obvious “wherein at least a portion of the plurality of
optical wavelengths is a near-infrared wavelength between 700 nanometers and 2500 nanometers.”

See CHART ONE: ’533 Patent, Claim Element 5B above.

[16D] the measurement device
comprising one or more lenses
configured to receive and to
deliver a portion of the optical
beam to tissue, wherein the tissue
reflects at least a portion of the

Nonin Medical discloses and/or renders obvious “the measurement device comprising one or more
lenses configured to receive and to deliver a portion of the optical beam to tissue, wherein the
tissue reflects at least a portion of the optical beam delivered to the tissue, and wherein the
measurement device is adapted to be placed on a wrist or an ear of a user.”

See CHART ONE: ’533 Patent, Claim Element 5D above.

Ommni MedSci, Inc. v. Apple Inc.

EXHIBIT W-3, p. 2

Case No. 2:18-cv-134-RWS (E.D. Tex.)
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optical beam delivered to the
tissue, and

a wrist or an ear of a user;

[16E] wherein the measurement | Nonin Medical discloses and/or renders obvious “wherein the measurement device is adapted to
device is adapted to be placed on | be placed on a wrist or an ear of a user.”
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(Operator’s Manual, p. 16)
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[16F] the measurement device
further comprising a receiver
configured to:

capture light while the LEDs are
off and convert the captured light
into a first signal and

capture light while at least one of
the LEDs is on and convert the
captured light into a second
signal, the captured light
including at least a portion of the
optical beam reflected from the
tissue;

<

Nonin Medical discloses and/or renders obvious “the measurement device further comprising a
receiver configured to: capture light while the LEDs are off and convert the captured light into a
first signal and capture light while at least one of the LEDs is on and convert the captured light
into a second signal, the captured light including at least a portion of the optical beam reflected
from the tissue.”

See CHART TWO: *040 Patent, Claim Element 1F above.

[16G] the measurement device
configured to improve a signal-to-
noise ratio of the optical beam
reflected from the tissue by
differencing the first signal and
the second signal;

Nonin Medical discloses and/or renders obvious “the measurement device configured to improve a
signal-to-noise ratio of the optical beam reflected from the tissue by differencing the first signal
and the second signal.”

See CHART TWO: *040 Patent, Claim Element 1G above.

[16H] the light source configured
to further improve the signal-to-
noise ratio of the optical beam
reflected from the tissue by
increasing the light intensity
relative to the initial light
intensity from at least one of the
LEDs;

Nonin Medical discloses and/or renders obvious “the light source configured to further improve
the signal-to-noise ratio of the optical beam reflected from the tissue by increasing the light
intensity relative to the initial light intensity from at least one of the LEDs.”

See CHART ONE: ’533 Patent, Claim Element 5C above.

Ommni MedSci, Inc. v. Apple Inc.

EXHIBIT W-3, p. 10

Case No. 2:18-cv-134-RWS (E.D. Tex.)
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[16]] the measurement device Nonin Medical discloses and/or renders obvious “the measurement device further configured to
further configured to generate an | generate an output signal representing at least in part a non-invasive measurement on blood
output signal representing at least | contained within the tissue.”

in part a non-invasive oy .

measurement on blood contained See CHART ONE: 533 Patent, Claim Element 10 above.

within the tissue; and

[16J] wherein the receiver Nonin Medical discloses and/or renders obvious “wherein the receiver includes a plurality of
includes a plurality of spatially spatially separated detectors.”
separated detectors,

introduction
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[16K] wherein at least one analog | Nonin Medical discloses and/or renders obvious “wherein at least one analog to digital converter
to digital converter is coupled to | is coupled to the spatially separated detectors.”
the spatially separated detectors.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W-3, p. 30
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Sansors
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(Product Catalog, p. 4)
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(Product Catalog, p. 16)

[17] The wearable device of Nonin Medical discloses and/or renders obvious “[t]he wearable device of claim 16, wherein at
claim 16, wherein at least one least one LED emits at a first wavelength and at least another LED emits at a second wavelength,
LED emits at a first wavelength and wherein the first wavelength has a first penetration depth into the tissue and wherein the

and at least another LED emits at | second wavelength has a second penetration depth into the tissue different from the first

a second wavelength, and penetration depth.”

wherein the first wavelength has a
first penetration depth into the
tissue and wherein the second
wavelength has a second
penetration depth into the tissue
different from the first penetration
depth.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W-3, p. 34
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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[19] The wearable device of
claim 16, wherein the receiver is
configured to be synchronized to
the modulating of at least one of
the LEDs.

Nonin Medical discloses and/or renders obvious “[t]he wearable device of claim 16, wherein the
receiver is configured to be synchronized to the modulating of at least one of the LEDs.”

See CHART ONE: ’533 Patent, Claim Element 5F above.

[20] The wearable device of
claim 16, wherein the receiver is
located a first distance from a first
one of the LEDs and a different
distance from a second one of the
LEDs such that the receiver can
capture a third signal from the
first LED and a fourth signal from

Nonin Medical discloses and/or renders obvious “[t]he wearable device of claim 16, wherein the
receiver is located a first distance from a first one of the LEDs and a different distance from a
second one of the LEDs such that the receiver can capture a third signal from the first LED and a
fourth signal from the second LED, and wherein the output signal is generated in part by
comparing the third and fourth signals..”

See CHART ONE: ’533 Patent, Claim Element 8 above.

Ommni MedSci, Inc. v. Apple Inc.
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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the second LED, and wherein the
output signal is generated in part
by comparing the third and fourth
signals.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W-3, p. 51
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EXHIBIT W-4
U.S. Patent No. 9,885,698 vs Nonin Medical

Priority Date/Publication Date: At least by February 2011 Prior Art Status: §§ 102(a) and (b)

Model 3150 WristOx: and certain pulse oximeters and pulse oximetry sensors manufactured by Nonin Medical (“Nonin Medical™)
anticipate the asserted claims of U.S. Patent No. 9,885,698 (“the *698 Patent”) or renders those claims obvious alone and/or in view of
at least any of the references identified in Apple’s Obviousness Combinations Chart.

This chart is based on the following disclosures about Nonin Medical pulse oximeters:

Nonin Operator’s Manual 2014 for Model 3150 WristOx; Pulse Oximeter (“Operator’s Manual”)
Nonin Product Catalog 2014 (“Product Catalog™)

Nonin Brochure 2013 (“Brochure™)

Nonin Pulse Oximeter Sensor Compatibility Guide 2013 (“Compatibility Guide”)

Discovery is ongoing, and Apple reserves the right to amend this chart based on new information about the Nonin Medical pulse
oximeters.

As set forth in Apple’s Invalidity Contentions, the below contentions apply the prior art in part in accordance with Apple’s assumption
that Omni contends the claims are not invalid under 35 U.S.C. § 112. However, Apple’s below contentions do not represent Apple’s
agreement or view as to the meaning, definiteness, written description support for, or enablement of any of the asserted claims. For
each dependent claim, the disclosures cited for the claim from which it depends are incorporated by reference.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W4, p. 1
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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CHART FOUR: U.S. Patent No. 9,885,698 vs Nonin Medical

[1] A wearable device,
comprising:

To the extent the preamble is limiting, Nonin Medical discloses and/or renders obvious “[a]
wearable device.”

See CHART ONE: ’533 Patent, Claim Elements 5 and 13 A above.

[1A] a measurement device
including a light source
comprising a plurality of light
emitting diodes (LEDs) for
measuring one or more
physiological parameters,

Nonin Medical discloses and/or renders obvious “a measurement device including a light source
comprising a plurality of light emitting diodes (LEDs) for measuring one or more physiological
parameters.”

See CHART ONE: ’533 Patent, Claim Element 13A above.

[1B] the measurement device
configured to generate, by
modulating at least one of the
LEDs having an initial light
intensity, an input optical beam
having one or more optical
wavelengths,

Nonin Medical discloses and/or renders obvious “the measurement device configured to generate,
by modulating at least one of the LEDs having an initial light intensity, an input optical beam
having one or more optical wavelengths.”

See CHART TWO: *040 Patent, Claim Element 1B above.

[1C] wherein at least a portion of
the one or more optical
wavelengths is a near-infrared
wavelength between 700
nanometers and 2500 nanometers;

Nonin Medical discloses and/or renders obvious “wherein at least a portion of the one or more
optical wavelengths is a near-infrared wavelength between 700 nanometers and 2500 nanometers.”

See CHART ONE: ’533 Patent, Claim Element 5B above.

[1D] the measurement device
comprising one or more lenses
configured to receive and to
deliver a portion of the input
optical beam to tissue, wherein

Nonin Medical discloses and/or renders obvious “the measurement device comprising one or more
lenses configured to receive and to deliver a portion of the input optical beam to tissue, wherein
the tissue reflects at least a portion of the input optical beam delivered to the tissue.”

See CHART ONE: ’533 Patent, Claim Element 5D above.

Ommni MedSci, Inc. v. Apple Inc.

EXHIBIT W-4, p. 2
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portion of the input optical beam
delivered to the tissue;

[1E] the measurement device Nonin Medical discloses and/or renders obvious “the measurement device further comprising a
further comprising a receiver, receiver, wherein the receiver includes a plurality of spatially separated detectors, the detectors
wherein the receiver includes a configured to: capture light while the LEDs are off and convert the captured light into a first
plurality of spatially separated signal; and capture light while at least one of the LEDs is on and convert the captured light into a
detectors, the detectors second signal, the captured light including at least a portion of the input optical beam reflected
configured to: from the tissue.”

capture light while the LEDs are | See CHART TWO: *040 Patent, Claim Element 1F and CHART THREE: *286 Patent, Claim
off and convert the captured light | Element 167 above.
into a first signal; and

capture light while at least one of
the LEDs is on and convert the
captured light into a second
signal, the captured light
including at least a portion of the
input optical beam reflected from
the tissue;

[1F] wherein at least one analog | Nonin Medical discloses and/or renders obvious “wherein at least one analog to digital converter
to digital converter is coupled to | is coupled to the spatially separated detectors and is configured to generate at least a first data
the spatially separated detectors signal from the first signal and at least a second data signal from the second signal.”
f:it’icf;’r’;fif:‘:ig’nff’f‘fﬁi;; See CHART TWO: 040 Patent, Claim Element 1F and CHART THREE: *286 Patent, Claim
first signal and at least a second Element 16K above.
data signal from the second
signal;

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W-4,p. 3
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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[1G] the measurement device Nonin Medical discloses and/or renders obvious “the measurement device configured to improve a
configured to improve a signal-to- | signal-to-noise ratio of the input optical beam reflected from the tissue by differencing the first
noise ratio of the input optical data signal and the second data signal to generate an output signal representing at least in part a
beam reflected from the tissue by | non-invasive measurement on blood contained within the tissue.”

:I’ffetrlf::g ;gedgtr:ts‘ii;:lsiﬁnal See CHART ONE: *533 Patent, Claim Element 10 and CHART TWO: *040 Patent, Claim
generate an output signal Element 1G above.
representing at least in part a non-
invasive measurement on blood
contained within the tissue; and

[1H] wherein the modulating at Nonin Medical discloses and/or renders obvious “wherein the modulating at least one of the LEDs

least one of the LEDs has a has a modulation frequency, and wherein the receiver is configured to use a lock-in technique that
modulation frequency, and detects the modulation frequency.”

wherein the receiver is configured

to use a lock-in technique that introduction

detects the modulation frequency.

(Operator’s Manual, p. 10)
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Sansors

WARNING: Onlyuse Monin-branded sensors with a fsngth of T.meter orless.
Acouracy snay degrads i sensorcableis overd meterin fength. Using e senssr
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[2] The wearable device of claim | Nonin Medical discloses and/or renders obvious “[t]he wearable device of claim 1, wherein the
1, wherein the plurality of LEDs | plurality of LEDs and the plurality of spatially separated detectors are mounted on a common
and the plurality of spatially structure, and wherein the plurality of LEDs are coupled electrically to a power supply..”
separated detectors are mounted
on a common structure, and
wherein the plurality of LEDs are
coupled electrically to a power

supply.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W4, p. 23
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Sansors

WARNING: Onlyuse Monin-branded sensors with a fsngth of T.meter orless.
Acouracy snay degrads i sensorcableis overd meterin fength. Using e senssr
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[3] The wearable device of claim | Nonin Medical discloses and/or renders obvious “[t]he wearable device of claim 1, wherein the
1, wherein the light source is light source is configured to further improve the signal-to-noise ratio of the input beam reflected
configured to further improve the | from the tissue by increasing the light intensity relative to the initial light intensity from at least
signal-to-noise ratio of the input | one of the LEDs, and wherein the receiver is configured to be synchronized to at least one of the
beam reflected from the tissue by | LEDs.”

2‘1:31?:5 :ﬁ: ll:lglt}:;lull:;hn: ty See CHART ONE: 533 Patent, Claim Elements 5C and SF above.

intensity from at least one of the
LEDs, and wherein the receiver is
configured to be synchronized to
at least one of the LEDs.

[5] The wearable device of claim | Nonin Medical discloses and/or renders obvious “[t]he wearable device of claim 1, wherein the
1, wherein the wearable device is | wearable device is configured to communicate with a smart phone or tablet, the smart phone or

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W4, p. 43
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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igur co th a | tablet comprising \ e, a
smart phone or tablet, the smart speaker, and a touch screen, the smart phone or tablet configured to receive and to process at least
phone or tablet comprising a a portion of the output signal, wherein the smart phone or tablet is configured to store and display
wireless receiver, a wireless the processed output signal, wherein at least a portion of the processed output signal is configured
transmitter, a display, a voice to be transmitted over a wireless transmission link.”

input module, a speaker, and a
touch screen, the smart phone or
tablet configured to receive and to
process at least a portion of the
output signal, wherein the smart
phone or tablet is configured to
store and display the processed
output signal, wherein at least a
portion of the processed output
signal is configured to be
transmitted over a wireless
transmission link.

See CHART ONE: ’533 Patent, Claim Element 5K above.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT W4, p. 44
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EXHIBIT X-1

U.S. Patent No. 9,651,533 vs Nellcor

Priority Date/Publication Date: between 2001 and December 2012 Prior Art Status: §§ 102(a) and (b)

The OxiMax, NPB-40, N-550, and certain pulse oximeters and pulse oximetry sensors manufactured by Nellcor (“Nellcor”) anticipate
the asserted claims of U.S. Patent No. 9,651,533 (“the 533 Patent”) or render those claims obvious alone and/or in view of at least
any of the references identified in Apple’s Obviousness Combinations Chart.

This chart is based on the following disclosures about Nellcor pulse oximeters:

Nellcor OxiMax NPB-40 Handheld Pulse Oximeter Service Manual 2004 (“NPB-40 Service Manual”)

Nellcor OxiMax N-550 Pulse Oximeter Service Manual 2003 (“N-550 Manual”)

Nellcor NPB-40 Handheld Pulse Oximeter Operator’s Manual 2001 (“NPB-40 Operator’s Manual”)

Nellcor OxiMax White Paper “A Technology Overview of the Nellcor™ OxiMax Pulse Oximetry System” 2003 (“White
Paper”)

Discovery is ongoing, and Apple reserves the right to amend this chart based on new information about the Nellcor pulse oximeters.

As set forth in Apple’s Invalidity Contentions, the below contentions apply the prior art in part in accordance with Apple’s assumption
that Omni contends the claims are not invalid under 35 U.S.C. § 112. However, Apple’s below contentions do not represent Apple’s
agreement or view as to the meaning, definiteness, written description support for, or enablement of any of the asserted claims. For
each dependent claim, the disclosures cited for the claim from which it depends are incorporated by reference.
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CHART ONE: U.S. Patent No. 9,651,533 vs Nellcor

[5] A measurement system, To the extent the preamble is limiting, Nellcor discloses and/or renders obvious “[a] measurement
comprising: system.”
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[SA] a light source comprising a | Nellcor discloses and/or renders obvious “a light source comprising a plurality of semiconductor

plurality of semiconductor sources that are light emitting diodes, the light emitting diodes configured to generate an output
sources that are light emitting optical beam with one or more optical wavelengths.”

diodes, the light emitting diodes
configured to generate an output
optical beam with one or more

See CHART ONE: ’533 Patent, Claim Element 13A below.

optical wavelengths,
[SB] wherein at least a portion of | Nellcor discloses and/or renders obvious “wherein at least a portion of the one or more optical
the one or more optical wavelengths is a near-infrared wavelength between 700 nanometers and 2500 nanometers.”
wavelengths is a near-infrared .
wavelength between 700 OXTIAY Sensars
nanometers and 2500 nanometers, Wavelng® | The wavdlengtirangs of the light euntted are near 860 nm
and Qi
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[SC] the light source configured | Nellcor discloses and/or renders obvious “the light source configured to increase signal-to-noise
to increase signal-to-noise ratio ratio by increasing a light intensity from at least one of the plurality of semiconductor sources and
by increasing a light intensity by increasing a pulse rate of at least one of the plurality of semiconductor sources.”

from at least one of the plurality
of semiconductor sources and by
increasing a pulse rate of at least
one of the plurality of
semiconductor sources;

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-1,p. 22
Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3456 OMNI 2018 - IPR2020-00209



T

ES

Test¥3 Modutstion teved

rast e TREDMIAN

Litadds An e Sritud

T NPERE

el T TeSpR evr poss avfenia e Thde T NS00 wnkiein

by g gy (Rt b Calfenta 1T va i e sidfusdn

« . Riknow
L PUiX e ot % Sozh fevml it
{ - Perfonia T Foa prge 2 The Pidlas Amnpitnds ndiossor shdid

Db drbadica:

(NPB-40 Service Manual, p. 29)

Ommni MedSci, Inc. v. Apple Inc.
Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3457

EXHIBIT X-1, p. 23

OMNI 2018 - IPR2020-00209



Eariots Tt
spadhieae By

S RO T pege

Lieved fnoduntation |

wine SRIpRIGDE adivatos sPadld

;.»f'“‘“\ & { RECHER AT DN oofeeting tovnney. The SROCATAN
™ >4 3 o
e LATION X Let e

T EAR PO dvsd W brar Secyesids B sl

(NPB-40 Service Manual, p. 29)

wilh e NES 45

s IR et 48 e, i
datestion daty; TS g osimsty Brohifectue enables sivefalpow foan

sizied o wys Tiedlonr briad Qak
sau beidsnhfied

stoamng LY
v the deep Blue onlor of th

3
3

deshootma codes andisaror

76)

(NPB-40 Service Manual, p.

Ommni MedSci, Inc. v. Apple Inc.
Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3458

EXHIBIT X-1, p. 24

OMNI 2018 - IPR2020-00209



Sp07 BOARD USER INTERBALE BOARD
Batteriny Lab AEE
(# XA i Sy T
RSV
3
E e 4 Sower Hiatchdag
Bhpy Manicring | £ Raset
‘ ]
Piwer SO Fowet e TRUL R Bacidight
Montama A e b
¥ Serial § ' X |
o i i g : Keitiae
Falont i D N fo{,m Keyuad
TR AN |
3 %
Paitent Andis A
Sentsin
5.3
Dxarmal
Frintsr
CRINEE DS Binck Disgram .
ki (NPB-40 Service Manual, p. 78)

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-1,p. 25
Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3459 OMNI 2018 - IPR2020-00209



Thep {
sgmak are vonvertedang

et senson

(NPB-40 Service Manual, p.

78)

The CBUrpmraboall Bewhions
S the Sipty, P

sofmnicaie
are sent o tha T
¥i3 the patient wle

for procassing, The CPU seads vignals io-the patfent seascr
foreonteoiing the sensor hght fevels:

(NPB-40 Service Manual, p.

80)

Oy Sensey

Nefheo Osiipetry Seasar Models dud Patient Waighis

Patentsize
wagresier than
N=gas UHan

MAT-EAST nlesive foshesd
wnscr singlepniiontue

SRk S

ARKE (HG

0% BEIDL

adhesive s
AN, RERIR

(N-550 Manual, p. 66)

Ommni MedSci, Inc. v. Apple Inc.
Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3460

EXHIBIT X-1, p. 26

OMNI 2018 - IPR2020-00209



SREHT ?.\i_io&ds smdt Basient Feixhss

Fatint fize

sxlessiban

regeeaisr than

) AR
snghpriense pediasy

ORI odlisese saues
sisgle-ptient s mid rosabie ol

e, LRS00,
ONTAN Hike

T S T

(N-550 Manual, p. 67)

Ommni MedSci, Inc. v. Apple Inc.

Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3461

EXHIBIT X-1, p. 27

OMNI 2018 - IPR2020-00209



Table 2: Nl Oxhnetry Yenver Models and Patont Weiglas

Fauss Size

ST Sensor Moal SEQrEater ias
o=fgng than
2 et et NS DR DX ROt i‘(‘s:}

Fosyive it aie Do X sensss

Er olip IRixsable; masierie) LY SE

(N-550 Manual, p. 68)

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-1, p. 28
Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3462 OMNI 2018 - IPR2020-00209



There sre waitees skl
used o assesy e SEe
SR o prded vk

ER e
3 MIRIAREG

2 seeonds: e m

e rate wall contivie o be,
Beronp €vey meee

chiales ey i exfesd I
GV AN FetBgng e ¥
oz atar io:_gﬁzs RE
Fepitin ooy

(N-550 Manual, p. 94)

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-1, p. 29
Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3463 OMNI 2018 - IPR2020-00209



WABNE
SRR W
WARKING ise vindy Nethinr. seasoses for Spily
tsasuremeits, Ofher Sensors msy cnlise yptager XPHB-
Hiperfos

ot ek
Oxpasad

Patient Blaw

<o 30k
Oy

N
oS

Bav@ TRA R

g 3 kG

fx]
B

(NPB-40 Operator’s Manual, p. 15)

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-1, p. 30
Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3464 OMNI 2018 - IPR2020-00209



e
P EREcH

Nell

e dosi

atisns of
reast and decipher the signals provided by
Daeld

varely of single-patientuse g

facing with the

cvlenets of pulse uximstors. i the fivst

o7 pulse oxipeity begnning

se Crxiroetsy ideodduced 1o te caddy 19808, we fogused

wiorpan the hardware ol software algoritbme that

&b the sensors: As

covpulse oximelry technology evolved over the years

Lo

corevpanded s fineof sens

for inter-

aid fensabilessnsues

Sadtend

witva

3ted

g.'?i"
with

calibwationno e

y these design consty
o these design consty
“ouid Yes

ny acvmiage of

o

cate a pulse

> aximeiry plaifors that e Bppace

yy clinioal denrands. By takiy

NI

neerentein \\11}31(,;}{3.{, uctor techaolop

T e Onidd

ey 2y it the monitor tuat instead 4y

opped intn o vl digiad nenory Bip saitalned

e sensor el

(White Paper, p. 1)

(White Paper, p. 1)

Ommni MedSci, Inc. v. Apple Inc.
Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3465

OMNI 2018 - IPR2020-00209

EXHIBIT X-1, p. 31




sibilsng

the OyiMay syst

ost of information in e sensor—including fimitless

expandsthe

daa that s

e pwnitor can display troukle-shogt

afs chinicisns svith pader

COE-Can BaEWenion

ation curvewitich snables us isan
&5 fay sensor design The UsiMax platformsdso

sab arbibity of the moniter Heell because

38

1y tips and other

o ey
{ires

(White Paper, p. 1)

Ommni MedSci, Inc. v. Apple Inc.
Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3466

EXHIBIT X-1, p. 32

OMNI 2018 - IPR2020-00209



\«\\

RS

N

ferminsd
frocatight dignaks

angd sehsars

3

S0y

Hispeoy Yo

PR

EXHIBIT X-1, p. 33

(White Paper, p. 2)

OMNI 2018 - IPR2020-00209

taraticg au

18-cv-134-RWS (E.D. Tex.)

Ommni MedSci, Inc. v. Apple Inc.

Case No. 2

Page 3467



refuttensdiip betweers Raridag

~

ows v snoth ine that serves as the sener ¢

sarve {e.g., bobd blas curve i Blgure 33

by this redeto-idfrarad
siia ER Vi determng Sdunttion, The

terial sahuration I

€ ¥l

(White Paper, p. 2)

Ommni MedSci, Inc. v. Apple Inc.
Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3468

EXHIBIT X-1, p. 34

OMNI 2018 - IPR2020-00209



Bigital Memwry Chip Is the Koy to
OxidMax Versatility

"/ p
ed
9
b
e
n
=

b dovedopiop the by Pudse

3

edot whieviag

BRI
TN

Providesusiomrs vt ey

seraot perforpiands

h {;‘-?I‘J'{msiz‘.i‘.iz.ﬁg Htwresensor desiyns

The Oxidax syt

tonrporating @ smisil

“isidley senson Gmisc sitfase ,t§ iy ey Seem g

haveng Y

ensar provides pregd

e verss

s ::.';:.\zs‘gh.t, e OxidMay ;}iaris)rm Y

Nedleor s

Seleaveala ™ in dess asors and few
nears aredros
fochimeal peads

wwor calibmBon

(White Paper, p. 4)

Ommni MedSci, Inc. v. Apple Inc.

Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3469

OMNI 2018 - IPR2020-00209

EXHIBIT X-1, p. 35




Surpuary of OxiMax digitad meswory ¢hip benefits

nitned o

» Slelicor vno loapger

axist wee the old setod caltbration curves, Bettor pepform-

ing anddor climscally unique sedsors can be desioned pow

s

Aod 1o the Drtuee because the snlibadion resides

7,

5 eifeepot fn the moniing

e

o Additional sensar-dependent uperating charantaris

and diaba can by conyniinionted to Hhe miotite, sedul

fre W Satitofin g featlines, sudhied Sensior Mestages.
« Readiurite mernory space 18 avaihdle fornddisonal

1 as Bensor

i on storage ¢

Hvent Bepat.

(White Paper, p. 5)
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[5J] and wherein at least a portion
of the processed output signal is
configured to be transmitted over
a wireless transmission link; and

Nellcor discloses and/or renders obvious “and wherein at least a portion of the processed output
signal is configured to be transmitted over a wireless transmission link.”
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[SK] a remote device configured
to receive over the wireless
transmission link an output status
comprising the at least a portion
of the processed output signal, to
process the received output status
to generate processed data and to
store the processed data.

Nellcor discloses and/or renders obvious “a remote device configured to receive over the wireless
transmission link an output status comprising the at least a portion of the processed output signal,
to process the received output status to generate processed data and to store the processed data.”
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[7] The system of claim 5, Nellcor discloses and/or renders obvious “[t]he system of claim 5, wherein the remote device is
wherein the remote device is further configured to transmit at least a portion of the processed data to one or more other

further configured to transmit at | locations, wherein the one or more other locations is selected from the group consisting of the
least a portion of the processed personal device, a doctor, a healthcare provider, a cloud-based server and one or more designated
data to one or more other recipients, and wherein the remote device is capable of transmitting information related to a time
locations, wherein the one or and a position associated with the at least a portion of the processed data.”
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[8] The system of claim 5,
wherein the receiver is located a
first distance from a first one of
the plurality of light emitting
diodes and a different, second
distance from a second one of the
plurality of light emitting diodes
such that the receiver receives a
first signal from the first light
emitting diode and a second

Nellcor discloses and/or renders obvious “[t]he system of claim 5, wherein the receiver is located a
first distance from a first one of the plurality of light emitting diodes and a different, second
distance from a second one of the plurality of light emitting diodes such that the receiver receives
a first signal from the first light emitting diode and a second signal from the second light emitting

diode.”

Ommni MedSci, Inc. v. Apple Inc.
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[10] The system of claim 5,
wherein the output signal
comprises one or more
physiological parameters, and the
remote device is capable of
storing a history of at least a
portion of the one or more
physiological parameters over a
specified period of time.

Nellcor discloses and/or renders obvious “[t]he system of claim 5, wherein the output signal
comprises one or more physiological parameters, and the remote device is capable of storing a
history of at least a portion of the one or more physiological parameters over a specified period of
time.”
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See CHART ONE: ’533 Patent, Claim Element 5 above.

[13A] a wearable measurement
device for measuring one or more
physiological parameters,
including a light source
comprising a plurality of
semiconductor sources that are
light emitting diodes, the light
emitting diodes configured to
generate an output optical beam
with one or more optical
wavelengths,

Nellcor discloses and/or renders obvious “a wearable measurement device for measuring one or

more physiological parameters, including a light source comprising a plurality of semiconductor
sources that are light emitting diodes, the light emitting diodes configured to generate an output

optical beam with one or more optical wavelengths.”
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[13B] wherein at least a portion
of the one or more optical
wavelengths is a near-infrared
wavelength between 700
nanometers and 2500 nanometers,

Nellcor discloses and/or renders obvious “wherein at least a portion of the one or more optical
wavelengths is a near-infrared wavelength between 700 nanometers and 2500 nanometers.”

See CHART ONE: ’533 Patent, Claim Element 5B above.

[13C] the light source configured
to increase signal-to-noise ratio
by increasing a light intensity
from at least one of the plurality
of semiconductor sources and by
increasing a pulse rate of at least
one of the plurality of
semiconductor sources;

Nellcor discloses and/or renders obvious “the light source configured to increase signal-to-noise
ratio by increasing a light intensity from at least one of the plurality of semiconductor sources and
by increasing a pulse rate of at least one of the plurality of semiconductor sources.”

See CHART ONE: ’533 Patent, Claim Element 5C above.

[13D] the wearable measurement
device comprising a plurality of
lenses configured to receive a
portion of the output optical beam

Nellcor discloses and/or renders obvious “the wearable measurement device comprising a plurality
of lenses configured to receive a portion of the output optical beam and to deliver an analysis
output beam to a sample.”

See CHART ONE: ’533 Patent, Claim Element 5D above.

Ommni MedSci, Inc. v. Apple Inc.

EXHIBIT X-1, p. 170

Case No. 2:18-cv-134-RWS (E.D. Tex.)
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to T an
beam to a sample;

[13E] the wearable measurement
device further comprising a
receiver configured to receive and
process at least a portion of the
analysis output beam reflected or
transmitted from the sample and
to generate an output signal

Nellcor discloses and/or renders obvious “the wearable measurement device further comprising a
receiver configured to receive and process at least a portion of the analysis output beam reflected
or transmitted from the sample and to generate an output signal.”

See CHART ONE: ’533 Patent, Claim Element 5E above.

[13F] wherein the wearable
measurement device receiver is
configured to be synchronized to
pulses of the light source;

Nellcor discloses and/or renders obvious “wherein the wearable measurement device receiver is
configured to be synchronized to pulses of the light source.”

See CHART ONE: ’533 Patent, Claim Element 5F above.

[13G] a personal device
comprising a wireless receiver, a
wireless transmitter, a display, a
microphone, a speaker, one or
more buttons or knobs, a
microprocessor and a touch
screen,

Nellcor discloses and/or renders obvious “a personal device comprising a wireless receiver, a
wireless transmitter, a display, a microphone, a speaker, one or more buttons or knobs, a
microprocessor and a touch screen.”

See CHART ONE: ’533 Patent, Claim Element 5G above.

[13H] the personal device
configured to receive and process
at least a portion of the output
signal,

Nellcor discloses and/or renders obvious “the personal device configured to receive and process at
least a portion of the output signal, wherein the personal device is configured to store and display
the processed output signal.”

See CHART ONE: ’533 Patent, Claim Element 5H above.

[131] wherein the personal device
is configured to store and display
the processed output signal, and

Nellcor discloses and/or renders obvious “wherein the personal device is configured to store and
display the processed output signal.”

Ommni MedSci, Inc. v. Apple Inc.

EXHIBIT X-1, p. 171

Case No. 2:18-cv-134-RWS (E.D. Tex.)
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See C 5

c.

[13J] wherein at least a portion of
the processed output signal is
configured to be transmitted over
a wireless transmission link; and

Nellcor discloses and/or renders obvious “wherein at least a portion of the processed output signal
is configured to be transmitted over a wireless transmission link.”

See CHART ONE: ’533 Patent, Claim Element 5J above.

[13K] a remote device configured
to receive over the wireless
transmission link an output status
comprising the at least a portion
of the processed output signal, to
process the received output status
to generate processed data and to
store the processed data, and

Nellcor discloses and/or renders obvious “a remote device configured to receive over the wireless
transmission link an output status comprising the at least a portion of the processed output signal,
to process the received output status to generate processed data and to store the processed data.”

See CHART ONE: ’533 Patent, Claim Element 5K above.

[13L] wherein the remote device
is capable of storing a history of
at least a portion of the received
output status over a specified
period of time.

Nellcor discloses and/or renders obvious “wherein the remote device is capable of storing a history
of at least a portion of the received output status over a specified period of time.”

See CHART ONE: ’533 Patent, Claim Element 10 above.

[16] The system of claim 13,
wherein the receiver is located a
first distance from a first one of
the plurality of light emitting
diodes and a different, second
distance from a second one of the
plurality of light emitting diodes
such that the receiver receives a
first signal from the first light
emitting diode and a second

Nellcor discloses and/or renders obvious “[t]he system of claim 13, wherein the receiver is located
a first distance from a first one of the plurality of light emitting diodes and a different, second
distance from a second one of the plurality of light emitting diodes such that the receiver receives
a first signal from the first light emitting diode and a second signal from the second light emitting
diode.”

See CHART ONE: ’533 Patent, Claim Element 8 above.

Ommni MedSci, Inc. v. Apple Inc.

EXHIBIT X-1, p. 172

Case No. 2:18-cv-134-RWS (E.D. Tex.)
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signal from the second light
emitting diode.

[17] The system of claim 16, Nellcor discloses and/or renders obvious “[t]he system of claim 16, wherein the output signal is
wherein the output signal is generated in part by comparing the first and second signals.”
generated in part by comparing

See CHART ONE: ’533 Patent, Claim Element 9 above.

the first and second signals.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-1,p. 173
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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EXHIBIT X-2

U.S. Patent No. 9,757,040 vs Nellcor

Priority Date/Publication Date: between 2001 and December 2012 Prior Art Status: §§ 102(a) and (b)

The OxiMax, NPB-40, N-550, and certain pulse oximeters and pulse oximetry sensors manufactured by Nellcor (“Nellcor”) anticipate
the asserted claims of U.S. Patent No. 9,651,533 (“the 533 Patent”) or render those claims obvious alone and/or in view of at least
any of the references identified in Apple’s Obviousness Combinations Chart.

This chart is based on the following disclosures about Nellcor pulse oximeters:

Nellcor OxiMax NPB-40 Handheld Pulse Oximeter Service Manual 2004 (“NPB-40 Service Manual”)

Nellcor OxiMax N-550 Pulse Oximeter Service Manual 2003 (“N-550 Manual”)

Nellcor NPB-40 Handheld Pulse Oximeter Operator’s Manual 2001 (“NPB-40 Operator’s Manual”)

Nellcor OxiMax White Paper “A Technology Overview of the Nellcor™ OxiMax Pulse Oximetry System” 2003 (“White
Paper”)

Discovery is ongoing, and Apple reserves the right to amend this chart based on new information about the Nellcor pulse oximeters.

As set forth in Apple’s Invalidity Contentions, the below contentions apply the prior art in part in accordance with Apple’s assumption
that Omni contends the claims are not invalid under 35 U.S.C. § 112. However, Apple’s below contentions do not represent Apple’s
agreement or view as to the meaning, definiteness, written description support for, or enablement of any of the asserted claims. For
each dependent claim, the disclosures cited for the claim from which it depends are incorporated by reference.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-2,p. 1
Case No. 2:18-cv-134-RWS (E.D. Tex.)

Page 3608 OMNI 2018 - IPR2020-00209



CHART TWO: U.S. Patent No. 9,757,040 vs Nellcor

[1] A wearable device for use To the extent the preamble is limiting, Nellcor discloses and/or renders obvious “[a] wearable
with a smart phone or tablet, the | device for use with a smart phone or tablet.”

wearable device comprising: See CHART ONE: ’533 Patent, Claim Elements 5, 5G, and 13A above.

[1A] a measurement device Nellcor discloses and/or renders obvious “a measurement device including a light source
including a light source comprising a plurality of light emitting diodes (LEDs) for measuring one or more physiological
comprising a plurality of light parameters.”

emitting diodes (LEDs) for
measuring one or more
physiological parameters

See CHART ONE: ’533 Patent, Claim Element 13A above.

[1B] the measurement device Nellcor discloses and/or renders obvious “the measurement device configured to generate, by
configured to generate, by modulating at least one of the LEDs having an initial light intensity, an input optical beam having
modulating at least one of the one or more optical wavelengths.”

LEDs having an initial light

intensity, an input optical beam
having one or more optical
wavelengths,

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-2,p. 2
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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Surpuary of OxiMax digitad meswory ¢hip benefits
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[1C] wherein at least a portion of | Nellcor discloses and/or renders obvious “wherein at least a portion of the one or more optical
the one or more optical wavelengths is a near-infrared wavelength between 700 nanometers and 2500 nanometers.”
wavelengths is a near-infrared s .

wavelength between 700 See CHART ONE: ’533 Patent, Claim Element 5B above.

nanometers and 2500 nanometers;

[1D] the measurement device Nellcor discloses and/or renders obvious “the measurement device comprising one or more lenses
comprising one or more lenses configured to receive and to deliver a portion of the input optical beam to tissue, wherein the tissue
configured to receive and to reflects at least a portion of the input optical beam delivered to the tissue.”

deliver a portion of the input
optical beam to tissue, wherein
the tissue reflects at least a

See CHART ONE: ’533 Patent, Claim Element 5D above.
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portion of the input optical beam
delivered to the tissue;

[1E] the measurement device

Nellcor discloses and/or renders obvious “the measurement device further comprising a reflective
further comprising a reflective surface configured to receive and redirect at least a portion of light reflected from the tissue.”
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Table 2: Nl Oxhnetry Yenver Models and Patont Weiglas
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[1F] the measurement device Nellcor discloses and/or renders obvious “the measurement device further comprising a receiver

further comprising a receiver configured to: capture light while the LEDs are off and convert the captured light into a first signal
configured to: and capture light while at least one of the LEDs is on and convert the captured light into a second
signal, the captured light including at least a portion of the input optical beam reflected from the

capture light while the LEDs are
off and convert the captured light
into a first signal and

tissue.”

capture light while at least one of
the LEDs is on and convert the
captured light into a second
signal, the captured light
including at least a portion of the
input optical beam reflected from
the tissue;
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Table 2: Nl Oxhnetry Yenver Models and Patont Weiglas
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[1G] the measurement device
configured to improve a signal-to-
noise ratio of the input optical
beam reflected from the tissue by
differencing the first signal and
the second signal;

Nellcor discloses and/or renders obvious “the measurement device configured to improve a signal-
to-noise ratio of the input optical beam reflected from the tissue by differencing the first signal and
the second signal.”

Ommni MedSci, Inc. v. Apple Inc.
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[1H] the light source configured
to further improve the signal-to-
noise ratio of the input optical
beam reflected from the tissue by
increasing the light intensity
relative to the initial light
intensity from at least one of the
LEDs;

Nellcor discloses and/or renders obvious “the light source configured to further improve the
signal-to-noise ratio of the input optical beam reflected from the tissue by increasing the light
intensity relative to the initial light intensity from at least one of the LEDs.”

See CHART ONE: ’533 Patent, Claim Element 5C above.

Ommni MedSci, Inc. v. Apple Inc.

EXHIBIT X-2, p. 50
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[1I] the measurement device
further configured to generate an
output signal representing at least
in part a non-invasive
measurement on blood contained
within the tissue; and

Nellcor discloses and/or renders obvious “the measurement device er configured to generate
an output signal representing at least in part a non-invasive measurement on blood contained
within the tissue.”

See CHART ONE: ’533 Patent, Claim Element 10 above.

[1J] the wearable device
configured to communicate with
the smart phone or tablet, the
smart phone or tablet comprising
a wireless receiver, a wireless
transmitter, a display, a voice
input module, a speaker, and a
touch screen, the smart phone or
tablet configured to receive and to
process at least a portion of the
output signal,

Nellcor discloses and/or renders obvious “the wearable device configured to communicate with
the smart phone or tablet, the smart phone or tablet comprising a wireless receiver, a wireless
transmitter, a display, a voice input module, a speaker, and a touch screen, the smart phone or
tablet configured to receive and to process at least a portion of the output signal.”

See CHART ONE: ’533 Patent, Claim Elements 5G and 5H above.

[1K] wherein the smart phone or
tablet is configured to store and
display the processed output
signal, wherein at least a portion
of the processed output signal is
configured to be transmitted over
a wireless transmission link.

Nellcor discloses and/or renders obvious “wherein the smart phone or tablet is configured to store
and display the processed output signal, wherein at least a portion of the processed output signal is
configured to be transmitted over a wireless transmission link.”

See CHART ONE: ’533 Patent, Claim Elements 51 and 5J above.

[2] The wearable device of claim
1, wherein the receiver is
configured to be synchronized to
the modulation of the at least one
of the LEDs.

Nellcor discloses and/or renders obvious “[t]he wearable device of claim 1, wherein the receiver is
configured to be synchronized to the modulation of the at least one of the LEDs.”

See CHART ONE: ’533 Patent, Claim Element 5F above.

Ommni MedSci, Inc. v. Apple Inc.

EXHIBIT X-2, p. 51
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[4] The wearable device of claim | Nellcor discloses and/or renders obvious “[t]he wearable device of claim 1, wherein the receiver is
1, wherein the receiver is located | located a first distance from a first one of the LEDs and a different distance from a second one of
a first distance from a first one of | the LEDs such that the receiver can capture a third signal from the first LED and a fourth signal
the LEDs and a different distance | from the second LED, and wherein the output signal is generated in part by comparing the third
from a second one of the LEDs and fourth signals.”

zliﬁrfih:;;::lrggzvg ec;rrlsia}-}l)ége See CHART ONE: 533 Patent, Claim Element 8 above.

and a fourth signal from the
second LED, and wherein the
output signal is generated in part
by comparing the third and fourth
signals.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-2,p. 52
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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EXHIBIT X-3

U.S. Patent No. 9,861,286 vs Nellcor

Priority Date/Publication Date: between 2001 and December 2012 Prior Art Status: §§ 102(a) and (b)

The OxiMax, NPB-40, N-550, and certain pulse oximeters and pulse oximetry sensors manufactured by Nellcor (“Nellcor”) anticipate
the asserted claims of U.S. Patent No. 9,651,533 (“the 533 Patent”) or render those claims obvious alone and/or in view of at least
any of the references identified in Apple’s Obviousness Combinations Chart.

This chart is based on the following disclosures about Nellcor pulse oximeters:

Nellcor OxiMax NPB-40 Handheld Pulse Oximeter Service Manual 2004 (“NPB-40 Service Manual”)

Nellcor OxiMax N-550 Pulse Oximeter Service Manual 2003 (“N-550 Manual”)

Nellcor NPB-40 Handheld Pulse Oximeter Operator’s Manual 2001 (“NPB-40 Operator’s Manual”)

Nellcor OxiMax White Paper “A Technology Overview of the Nellcor™ OxiMax Pulse Oximetry System” 2003 (“White
Paper”)

Discovery is ongoing, and Apple reserves the right to amend this chart based on new information about the Nellcor pulse oximeters.

As set forth in Apple’s Invalidity Contentions, the below contentions apply the prior art in part in accordance with Apple’s assumption
that Omni contends the claims are not invalid under 35 U.S.C. § 112. However, Apple’s below contentions do not represent Apple’s
agreement or view as to the meaning, definiteness, written description support for, or enablement of any of the asserted claims. For
each dependent claim, the disclosures cited for the claim from which it depends are incorporated by reference.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-3,p. 1
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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CHART THREE: U.S. Patent No. 9,861,286 vs Nellcor

[16] A wearable device for use To the extent the preamble is limiting, Nellcor discloses and/or renders obvious “[a] wearable
with a smart phone or tablet, the | device for use with a smart phone or tablet.”

wearable device comprising: See CHART ONE: ’533 Patent, Claim Elements 5, 5G, and 13A above.

[16A] a measurement device Nellcor discloses and/or renders obvious “a measurement device including a light source
including a light source comprising a plurality of light emitting diodes (LEDs) for measuring one or more physiological
comprising a plurality of light parameters.”

emitting diodes (LEDs) for
measuring one or more
physiological parameters,

See CHART ONE: ’533 Patent, Claim Element 13A above.

[16B] the measurement device Nellcor discloses and/or renders obvious “the measurement device configured to generate, by
configured to generate, by modulating at least one of the LEDs having an initial light intensity, an optical beam having a
modulating at least one of the plurality of optical wavelengths.”

LEDs having an initial light

intensity, an optical beam having See CHART TWO: *040 Patent, Claim Element 1B above.

a plurality of optical wavelengths,

[16C] wherein at least a portion | Nellcor discloses and/or renders obvious “wherein at least a portion of the plurality of optical
of the plurality of optical wavelengths is a near-infrared wavelength between 700 nanometers and 2500 nanometers.”
wavelengths is a near-infrared s .

wavelength between 700 See CHART ONE: ’533 Patent, Claim Element 5B above.

nanometers and 2500 nanometers;

[16D] the measurement device Nellcor discloses and/or renders obvious “the measurement device comprising one or more lenses
comprising one or more lenses configured to receive and to deliver a portion of the optical beam to tissue, wherein the tissue
configured to receive and to reflects at least a portion of the optical beam delivered to the tissue, and wherein the measurement
deliver a portion of the optical device is adapted to be placed on a wrist or an ear of a user.”

beam to tissue, wherein the tissue

reflects at least a portion of the See CHART ONE: ’533 Patent, Claim Element 5D above.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-3,p.2
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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optical beam delivered to the
tissue, and

[16E] wherein the measurement | Nellcor discloses and/or renders obvious “wherein the measurement device is adapted to be placed
device is adapted to be placed on | on a wrist or an ear of a user.”
a wrist or an ear of a user;

Table ToNaleor Dy lmeiry Setoer Madels and Patient Waights
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Table 2: Nl Oxhnetry Yenver Models and Patont Weiglas
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[16F] the measurement device Nellcor discloses and/or renders obvious “the measurement device further comprising a receiver
further comprising a receiver configured to: capture light while the LEDs are off and convert the captured light into a first signal
configured to: and capture light while at least one of the LEDs is on and convert the captured light into a second

capture light while the LEDs are signal, the captured light including at least a portion of the optical beam reflected from the tissue.

off and convert the captured light | See CHART TWO: 040 Patent, Claim Element 1F above.
into a first signal and

capture light while at least one of
the LEDs is on and convert the
captured light into a second
signal, the captured light
including at least a portion of the
optical beam reflected from the

tissue;

[16G] the measurement device Nellcor discloses and/or renders obvious “the measurement device configured to improve a signal-
configured to improve a signal-to- | to-noise ratio of the optical beam reflected from the tissue by differencing the first signal and the
noise ratio of the optical beam second signal.”

reflected from the tissue by

See CHART TWO: *040 Patent, Claim Element 1G above.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-3,p. 7
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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differencing the first signal and
the second signal;

[16H] the light source configured
to further improve the signal-to-
noise ratio of the optical beam
reflected from the tissue by
increasing the light intensity
relative to the initial light
intensity from at least one of the
LEDs;

Nellcor discloses and/or renders obvious “the light source configured to further improve the
signal-to-noise ratio of the optical beam reflected from the tissue by increasing the light intensity
relative to the initial light intensity from at least one of the LEDs.”

See CHART ONE: ’533 Patent, Claim Element 5C above.

[16]] the measurement device
further configured to generate an
output signal representing at least
in part a non-invasive
measurement on blood contained
within the tissue; and

Nellcor discloses and/or renders obvious “the measurement device further configured to generate
an output signal representing at least in part a non-invasive measurement on blood contained
within the tissue.”

See CHART ONE: ’533 Patent, Claim Element 10 above.

[16J] wherein the receiver
includes a plurality of spatially
separated detectors,

Nellcor discloses and/or renders obvious “wherein the receiver includes a plurality of spatially
separated detectors.”
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(NPB-40 Service Manual, p.
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Table 2: Nl Oxhnetry Yenver Models and Patont Weiglas
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(White Paper, p. 1)

[16K] wherein at least one analog
to digital converter is coupled to
the spatially separated detectors.

Nellcor discloses and/or renders obvious “wherein at least one analog to digital converter is

coupled to the spatially separated detectors.”

Ommni MedSci, Inc. v. Apple Inc.
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Table 2: Nl Oxhnetry Yenver Models and Patont Weiglas
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the destzo Tenats of pulse oxhineters. Intbie s

ations of o7 pulse oxipeity begnning

Pulee Unbrogter bidrneluced in e carly 19808, we fogused

atfentionean the hardware aind software algoritbme that

reast andadecipher the slonels provided by the sensous: Ag

Nellbor puise ovimetry technology evolved over the years

Lo

Neleor expanded ts lineof sens

vatlely of single-patient use and renveble sensors for fnters
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(White Paper, p. 1)

[17] The wearable device of
claim 16, wherein at least one
LED emits at a first wavelength

Nellcor discloses and/or renders obvious “[t]he wearable device of claim 16, wherein at least one
LED emits at a first wavelength and at least another LED emits at a second wavelength, and
wherein the first wavelength has a first penetration depth into the tissue and wherein the second

Ommni MedSci, Inc. v. Apple Inc.
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(White Paper, p. 3)

[19] The wearable device of Nellcor discloses and/or renders obvious ‘“[t]he wearable device of claim 16, wherein the receiver
claim 16, wherein the receiver is | is configured to be synchronized to the modulating of at least one of the LEDs.”

configured to be synchronized to s .

the modulating of at least one of See CHART ONE: ’533 Patent, Claim Element 5F above.

the LEDs.

[20] The wearable device of Nellcor discloses and/or renders obvious ‘“[t]he wearable device of claim 16, wherein the receiver
claim 16, wherein the receiver is | is located a first distance from a first one of the LEDs and a different distance from a second one
located a first distance from a first | of the LEDs such that the receiver can capture a third signal from the first LED and a fourth signal
one of the LEDs and a different from the second LED, and wherein the output signal is generated in part by comparing the third
distance from a second one of the | and fourth signals..”

Ei?;:?&?:gg;:g‘giﬁ:n See CHART ONE: 533 Patent, Claim Element 8 above.

first LED and a fourth signal from
the second LED, and wherein the
output signal is generated in part
by comparing the third and fourth
signals.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-3, p. 36
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EXHIBIT X-4

U.S. Patent No. 9,885,698 vs Nellcor

Priority Date/Publication Date: between 2001 and December 2012 Prior Art Status: §§ 102(a) and (b)

The OxiMax, NPB-40, N-550, and certain pulse oximeters and pulse oximetry sensors manufactured by Nellcor (“Nellcor”) anticipate
the asserted claims of U.S. Patent No. 9,651,533 (“the 533 Patent”) or render those claims obvious alone and/or in view of at least
any of the references identified in Apple’s Obviousness Combinations Chart.

This chart is based on the following disclosures about Nellcor pulse oximeters:

Nellcor OxiMax NPB-40 Handheld Pulse Oximeter Service Manual 2004 (“NPB-40 Service Manual”)

Nellcor OxiMax N-550 Pulse Oximeter Service Manual 2003 (“N-550 Manual”)

Nellcor NPB-40 Handheld Pulse Oximeter Operator’s Manual 2001 (“NPB-40 Operator’s Manual”)

Nellcor OxiMax White Paper “A Technology Overview of the Nellcor™ OxiMax Pulse Oximetry System” 2003 (“White
Paper”)

Discovery is ongoing, and Apple reserves the right to amend this chart based on new information about the Nellcor pulse oximeters.

As set forth in Apple’s Invalidity Contentions, the below contentions apply the prior art in part in accordance with Apple’s assumption
that Omni contends the claims are not invalid under 35 U.S.C. § 112. However, Apple’s below contentions do not represent Apple’s
agreement or view as to the meaning, definiteness, written description support for, or enablement of any of the asserted claims. For
each dependent claim, the disclosures cited for the claim from which it depends are incorporated by reference.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-4,p. 1
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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CHART FOUR: U.S. Patent No. 9,885,698 vs Nellcor

[1] A wearable device, To the extent the preamble is limiting, Nellcor discloses and/or renders obvious “[a] wearable
comprising: device.”

See CHART ONE: ’533 Patent, Claim Elements 5 and 13 A above.

[1A] a measurement device Nellcor discloses and/or renders obvious “a measurement device including a light source
including a light source comprising a plurality of light emitting diodes (LEDs) for measuring one or more physiological
comprising a plurality of light parameters.”

emitting diodes (LEDs) for
measuring one or more
physiological parameters,

See CHART ONE: ’533 Patent, Claim Element 13A above.

[1B] the measurement device Nellcor discloses and/or renders obvious “the measurement device configured to generate, by
configured to generate, by modulating at least one of the LEDs having an initial light intensity, an input optical beam having
modulating at least one of the one or more optical wavelengths.”

LEDs having an initial light

intensity, an input optical beam See CHART TWO: *040 Patent, Claim Element 1B above.

having one or more optical
wavelengths,

[1C] wherein at least a portion of | Nellcor discloses and/or renders obvious “wherein at least a portion of the one or more optical
the one or more optical wavelengths is a near-infrared wavelength between 700 nanometers and 2500 nanometers.”
wavelengths is a near-infrared oy .

wavelength between 700 See CHART ONE: ’533 Patent, Claim Element 5B above.

nanometers and 2500 nanometers;

[1D] the measurement device Nellcor discloses and/or renders obvious “the measurement device comprising one or more lenses
comprising one or more lenses configured to receive and to deliver a portion of the input optical beam to tissue, wherein the tissue
configured to receive and to reflects at least a portion of the input optical beam delivered to the tissue.”

deliver a portion of the input

optical beam to tissue, wherein See CHART ONE: ’533 Patent, Claim Element 5D above.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-4,p. 2
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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portion of the input optical beam
delivered to the tissue;

[1E] the measurement device Nellcor discloses and/or renders obvious “the measurement device further comprising a receiver,
further comprising a receiver, wherein the receiver includes a plurality of spatially separated detectors, the detectors configured
wherein the receiver includes a to: capture light while the LEDs are off and convert the captured light into a first signal; and
plurality of spatially separated capture light while at least one of the LEDs is on and convert the captured light into a second
detectors, the detectors signal, the captured light including at least a portion of the input optical beam reflected from the
configured to: tissue.”

capture light while the LEDs are | See CHART TWO: *040 Patent, Claim Element 1F and CHART THREE: *286 Patent, Claim
off and convert the captured light | Element 167 above.
into a first signal; and

capture light while at least one of
the LEDs is on and convert the
captured light into a second
signal, the captured light
including at least a portion of the
input optical beam reflected from
the tissue;

[1F] wherein at least one analog | Nellcor discloses and/or renders obvious “wherein at least one analog to digital converter is

to digital converter is coupled to | coupled to the spatially separated detectors and is configured to generate at least a first data signal
the spatially separated detectors from the first signal and at least a second data signal from the second signal.”
f:it’icf;’r’;fif:‘:ig’nff’f‘fﬁi;; See CHART TWO: 040 Patent, Claim Element 1F and CHART THREE: *286 Patent, Claim
first signal and at least a second Element 16K above.
data signal from the second
signal;

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-4,p. 3
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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[1G] the measurement device Nellcor discloses and/or renders obvious “the measurement device configured to improve a signal-
configured to improve a signal-to- | to-noise ratio of the input optical beam reflected from the tissue by differencing the first data
noise ratio of the input optical signal and the second data signal to generate an output signal representing at least in part a non-
beam reflected from the tissue by | invasive measurement on blood contained within the tissue.”

:I’ffetrlf::g ;gedgtr:ts‘ii;:lsiﬁnal See CHART ONE: *533 Patent, Claim Element 10 and CHART TWO: *040 Patent, Claim
generate an output signal Element 1G above.
representing at least in part a non-
invasive measurement on blood
contained within the tissue; and

[1H] wherein the modulating at Nellcor discloses and/or renders obvious “wherein the modulating at least one of the LEDs has a
least one of the LEDs has a modulation frequency, and wherein the receiver is configured to use a lock-in technique that
modulation frequency, and detects the modulation frequency.”

wherein the receiver is configured
to use a lock-in technique that
detects the modulation frequency.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-4,p. 4
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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[2] The wearable device of claim
1, wherein the plurality of LEDs
and the plurality of spatially
separated detectors are mounted
on a common structure, and
wherein the plurality of LEDs are
coupled electrically to a power

supply.

Nellcor discloses and/or renders obvious “[t]he wearable device of claim 1, wherein the plurality
of LEDs and the plurality of spatially separated detectors are mounted on a common structure, and
wherein the plurality of LEDs are coupled electrically to a power supply..”

Ommni MedSci, Inc. v. Apple Inc.
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[3] The wearable device of claim | Nellcor discloses and/or renders obvious “[t]he wearable device of claim 1, wherein the light

1, wherein the light source is source is configured to further improve the signal-to-noise ratio of the input beam reflected from
configured to further improve the | the tissue by increasing the light intensity relative to the initial light intensity from at least one of
signal-to-noise ratio of the input | the LEDs, and wherein the receiver is configured to be synchronized to at least one of the LEDs.”
ﬁ;?a:;fgiﬁzdlgﬁﬁzl:ng;;ue by See CHART ONE: 533 Patent, Claim Elements 5C and 5F above.

relative to the initial light
intensity from at least one of the
LEDs, and wherein the receiver is
configured to be synchronized to
at least one of the LEDs.

[5] The wearable device of claim | Nellcor discloses and/or renders obvious “[t]he wearable device of claim 1, wherein the wearable
1, wherein the wearable device is | device is configured to communicate with a smart phone or tablet, the smart phone or tablet
configured to communicate with a | comprising a wireless receiver, a wireless transmitter, a display, a voice input module, a speaker,
smart phone or tablet, the smart and a touch screen, the smart phone or tablet configured to receive and to process at least a portion
phone or tablet comprising a of the output signal, wherein the smart phone or tablet is configured to store and display the
wireless receiver, a wireless
transmitter, a display, a voice

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-4, p. 28
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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input module, a speaker, and a processed output signal, wherein at least a portion of the processed output signal is configured to
touch screen, the smart phone or | be transmitted over a wireless transmission link.”

Lil:)f;szoﬁg:srf : I::)rrt(;z(:?f?}?: o See CHART ONE: 533 Patent, Claim Elements 5G, SH, 51, and 57 above.

output signal, wherein the smart
phone or tablet is configured to
store and display the processed
output signal, wherein at least a
portion of the processed output
signal is configured to be
transmitted over a wireless
transmission link.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT X-4, p. 29
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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EXHIBIT Y-1

U.S. Patent No. 9,651,533 vs Park

Priority Date/Publication Date: June 24, 2013/Nov. 6,2013/Mar. 21,2017 Prior Art Status: §§ 102(a), (b), (e) (Pre-AIA)
§8102(a), (b), (d)

U.S. Patent No. 9,596,990 B2 to Park et al. (“Park™) anticipates the asserted claims of U.S. Patent No. 9,651,533 (“the *533 Patent”) or
renders those claims obvious alone and/or in view of at least any of the references identified in Apple’s Obviousness Combinations
Chart.

As set forth in Apple’s Invalidity Contentions, the below contentions apply the prior art in part in accordance with Apple’s assumption
that Omni contends the claims are not invalid under 35 U.S.C. § 112. However, Apple’s below contentions do not represent Apple’s
agreement or view as to the meaning, definiteness, written description support for, or enablement of any of the asserted claims. For
each dependent claim, the disclosures cited for the claim from which it depends are incorporated by reference.

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT Y-1,p. 1
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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CHART ONE: U.S. Patent No. 9,651,533 vs Park

[5] A measurement system, To the extent the preamble is limiting, Park discloses and/or renders obvious “[a] measurement
comprising: system.”

“The present inventions, in one aspect, are directed to portable biometric monitoring device
including a housing having a physical size and shape that is adapted to couple to the user's body, at
least one band to secure the monitoring device to the user, a physiological sensor, disposed in the
housing, to generate data which is representative of a physiological condition of the user data. The
physiological sensor may include a light source to generate and output light having at least a first
wavelength, and a photodetector to detect scattered light (e.g., from the user). A light pipe is
disposed in the housing and optically coupled to the light source directs/transmits light therefrom
along a predetermined path to an outer surface of the housing. Processing circuitry calculates a
heart rate of the user using data which is representative of the scattered light.” (Park, Abstract)

froosorr | | Weooy |
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FIG. 1 .
(Park, Fig. 1)
Ommni MedSci, Inc. v. Apple Inc. EXHIBIT Y-1,p. 2
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“The present inventions relate to a biometric monitoring device and methods and techniques to
collect one or more types of physiological and/or environmental data from embedded or resident
sensors and/or external devices and communicates or relays such information to other devices or
other internet-viewable sources. (See, for example, FIG. 1). While the user is wearing or
manipulating the biometric monitoring device, through one or a plurality of sensors, the device
may detect one or many of physiological metrics including, but not limited to, the user's heart
rate.” (Park, 1:34-43)

“The device may have a user interface directly on the device that indicates the state of one or more
of the data types available and/or being tracked/acquired. The user interface may also be used to
display data from other devices or Internet sources.” (Park, 1:44-48)

“The device may implement wireless communications so that when the user and device comes
within range of a wireless base station or access point, the stored data automatically uploads to an
internet viewable source such as a website.” (Park, 1:49-53)

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT Y-1,p. 8
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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“FIG. tr: exemplary portable oring ch S u ter:

user interface, wherein the portable monitoring device may have a user interface, processor,
biometric sensor(s), memory, environmental sensor(s) and/or a wireless transceiver which may
communicate with an external device (for example, a client and/or server);” (Park, 2:19-25)

“FIG. 2 illustrates an exemplary portable biometric monitoring device which may be secured to
the user through the use of a band; the exemplary portable biometric monitoring device may have
a display, button(s), electronics package, and/or a band or an attachment band; notably, the band
or attachment band is employed to secure the portable biometric monitoring device to the user, for
example, an appendage of the user, for example, via hooks and loops (e.g., Velcro), a clasp, and/or
a band having memory of its shape (e.g. through the use of, for example, a spring metal band,
elastic band, a “rubber” band, and/or a watch-like band);” (Park, 2:26-36)

“FIG. 3 illustrates a view of the skin facing portion of the portable biometric monitoring device of,
for example, FIG. 2; notably, in this embodiment, the portable monitoring device includes a sensor
protrusion and recess for mating a charger and/or data transmission cable; notable, the protrusion
may more firmly maintain the sensor in contact with the skin of the user (for example,
predetermined or fixed relational contact with the skin of the user);” (Park, 2:37-44)

“FIG. 5 illustrates a cross sectional view of a sensor protrusion of an exemplary portable biometric
monitoring device; notably, two light sources (e.g. LED's) may be located on one or more sides of
the photodetector (for example, either side or opposing sides of a photodetector) to enable
photoplethysmography (PPG) sensing wherein light blocking material may be placed between the
light sources and the photodetector to prevent any light from the light sources from going through
the device body and being detected by the photodetector (in one embodiment, the light sources and
photodetector are placed on a flexible PCB); a flexible transparent layer may be placed on the
lower surface of the sensor protrusion to form a seal wherein the transparent layer may provide
other functions such as preventing liquid from entering the device where the light sources or
photodetectors are disposed or placed; notably, the transparent layer may be formed through in-
mold labeling or “IML”;” (Park, 2:48-64)

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT Y-1,p.9
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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“FIG. tr: exemplary sens pho urc
which may be disposed or located in a portable biometric monitoring device having a protrusion;
notably, in this embodiment, light pipes are optically connected the LED's and photodetector to
the surface of the user's skin, wherein, in operation, the light from the light sources
scatters/reflects off of blood in the body, some of which reaches the photodetector via the light
pipes; notably, the light pipes preferentially direct or transmit light along a predetermined path, for
example, defined by the geometry and/or material of the light pipe;” (Park, 3:17-27)

“FIG. 10 illustrates an exemplary PPG detector having a protrusion with curved sides to reduce
and/or minimize any discomfort to the user during operation and/or to more firmly maintain the
sensor in contact with the skin of the user (for example, predetermined or fixed relational contact
with the skin of the user); in this embodiment, the surface of light pipes are connect the
photodetector and LEDs to the user's skin and are contoured to enhance and/or maximize light flux
coupling between the LEDs and photodetectors to the light pipes; notably, the end of the light
pipes which face the user's skin may also contoured wherein this contour may provide focusing or
defocusing to enhance and/or optimize the PPG signal (for example, the contour may focus light
to a certain depth and location which coincides with an area where blood flow is likely to occur);
in addition, the vertex of these foci overlap or are very close together so that the photodetector
may receive, for example, the maximum possible amount of scattered/reflected light;” (Park, 3:28-
45)

“FIG. 18 illustrates an exemplary PPG sensor which is similar to the embodiment illustrated in
FIG. 17; in this embodiment, however, the sensor employs a sample and hold circuit as well as
analog signal conditioning;” (Park, 4:28-31)

“FIG. 25 illustrates certain circuitry/elements of an exemplary portable biometric monitoring
device having a heart rate or PPG sensor, motion sensor, display, vibromotor/vibramotor, location
sensor, altitude sensor, skin conductance/wet sensor and communication circuitry which is
connected to a processor;” (Park, 4:55-60)

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT Y-1,p. 10
Case No. 2:18-cv-134-RWS (E.D. Tex.)
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] a light source comprising a
plurality of semiconductor
sources that are light emitting
diodes, the light emitting diodes
configured to generate an output
optical beam with one or more
optical wavelengths,

Park discloses and/or renders obvious “a light source comprising a plurality of semiconductor
sources that are light emitting diodes, the light emitting diodes configured to generate an output
optical beam with one or more optical wavelengths.”

See CHART ONE: ’533 Patent, Claim Element 13A below.

[SB] wherein at least a portion of
the one or more optical
wavelengths is a near-infrared
wavelength between 700
nanometers and 2500 nanometers,

Park discloses and/or renders obvious “wherein at least a portion of the one or more optical
wavelengths is a near-infrared wavelength between 700 nanometers and 2500 nanometers.”

“The source(s) may emit light having one or more wavelengths which are specific or directed to a
type of physiological data to be collected. The optical detectors may sample, measure and/or
detect one or more wavelengths that are also specific or directed to a type of physiological data to
be collected and physiological parameter (of the user) to be assessed or determined. For instance,
in one embodiment, a light source emitting light having a wavelength in the green spectrum (for
example, an LED that emits light having wavelengths corresponding to the green spectrum) and
photodiode positioned to sample, measure and/or detect a response or reflection may provide data
used to determine or detect heart rate. In contrast, a light source emitting light having a
wavelength in the red spectrum (for example, an LED that emits light having wavelengths
corresponding to the red spectrum) and a light source emitting light having a wavelength in the
infrared spectrum (for example, an LED that emits light having wavelengths corresponding to the
IR spectrum) and photodiode positioned to sample, measure and/or detect a response or reflection
may provide data used to determine or detect SpO2.” (Park, 10:50-11:3)

“Indeed, in one embodiment, the color or wavelength of the light emitted by the LED (or set of
LEDs) may be modified, adjusted and/or controlled in accordance with a predetermined type of
physiological data being acquired or conditions of operation. Here, the wavelength of the light
emitted by the LED is adjusted and/or controlled to optimize and/or enhance the “quality” of the
physiological data obtained and/or sampled by the detector. For example, the color of the light
emitted by the LED may be switched from infrared to green when the user's skin temperature or

Ommni MedSci, Inc. v. Apple Inc.

EXHIBIT Y-1, p. 11
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(See, for example, FIG. 20).” (Park, 11:4-16)

“The biometric monitoring device, in one embodiment, includes a window (for example, a
visually opaque window) in the housing to facilitate optical transmission between the optical
sensors and the user. Here, the window may permit light (for example, a substantial portion of a
selected wavelength) to be emitted by, for example, one or more LEDs, onto the skin of the user
and a response or reflection to pass into the housing to be sampled, measured and/or detected by,
for example, one or more photodiodes. In one embodiment, the circuitry related to emitting and
receiving light may be disposed in the interior of the device housing and underneath a plastic or
glass layer (for example, painted with infrared ink) or an infrared lens which permits infrared light
to pass but not light in the human visual spectrum. In this way, the light transmission is invisible
to the human eye.” (Park, 11:17-31)

“The biometric monitoring device, in one embodiment, may employ light pipes or other light
transmissive structures. (See, for example, FIGS. 8-10). In this regard, in one embodiment, light is
directed from the light source to the skin of the user through light pipes or other light transmissive
structures. Scattered or reflected light from the user's body may be directed back to and detected
by the optical circuitry through the same or similar structures. Indeed, the transmissive structures
may employ a material and/or optical design to facilitate low light loss (for example, a lens)
thereby improving SNR of the photo detector and/or reducing power consumption of the light
emitter(s) and/or light detector(s). In one embodiment, the light pipes or other light transmissive
structures may include a material that selectively transmits light having one or more specific or
predetermined wavelengths with higher efficiency than others, thereby acting as a bandpass filter.
This bandpass filter may be tuned to improve the signal of a specific physiological data type. For
example, in one embodiment, an In-Mold-Labeling or “IML” light transmissive structure may be
implemented wherein the structure uses a material with predetermined or desired optical
characteristics to create a specific bandpass characteristic, for example, to pass infrared light with
greater efficiency than light of other wavelengths (for example, light having a wavelength in
human visible spectrum).” (Park, 11:32-57)

Ommni MedSci, Inc. v. Apple Inc. EXHIBIT Y-1,p. 12
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ab me g de ay de pos
the skin or interior side which includes high reflectivity characteristic—for example, polished
stainless steel, reflective paint, and polished plastic. In this way, light scattered/reflected off the
skin side of the device may be scattered/reflected back into the skin in order to, for example,
improve the SNR. Indeed, this effectively increases the input light signal as compared with a
device body back that is non-reflective. Notably, in one embodiment, the color of the skin or
interior side of the biometric monitoring device is selected to provide certain optical
characteristics (for example, reflect certain or predetermined wavelengths of light), in order to
improve the signal of certain physiological data types. For example, where the skin or interior side
of the biometric monitoring is green, the measurements of the heart rate may be enhanced due to
the preferential emission of a wavelength of the light corresponding to the green spectrum. Where
the skin or interior side of the biometric monitoring is red, the measurements of the SpO2 may be
enhanced due to the emission preferential of a wavelength of the light corresponding to the red
spectrum. In one embodiment, the color of the skin or interior side of the biometric monitoring
device may be modified, adjusted and/or controlled in accordance with a predetermined type of
physiological data being acquired.” (Park, 15:49-16:7)

[SC] the light source configured | Park discloses and/or renders obvious “the light source configured to increase signal-to-noise ratio
to increase signal-to-noise ratio by increasing a light intensity from at least one of the plurality of semiconductor sources and by
by increasing a light intensity increasing a pulse rate of at least one of the plurality of semiconductor sources.”

from at least one of the plurality
of semiconductor sources and by
increasing a pulse rate of at least
one of the plurality of
semiconductor sources;
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“In another embodiment, the biometric monitoring device of the present inventions may employ
data indicative of user activity or motion (for example, from one or more motion sensors) to adjust
or modify characteristics of triggering, acquiring and/or obtaining desired heart rate measurement
or data (for example, to improve robustness to motion artifact). For instance, data indicative of
user activity or motion may be employed to adjust or modify the sampling rate and/or resolution
mode of sensors which acquire heart rate data (for example, where the amount of user motion
exceeds a certain threshold, the biometric monitoring device may increase the sampling rate and/or
increase the sampling resolution mode of sensors employed to acquire heart rate measurement or
data). Moreover, the biometric monitoring device may adjust or modify the sampling rate and/or
resolution mode of the motion sensor(s) during such periods of user activity or motion (for
example, periods where the amount of user motion exceeds a certain threshold). In this way, when
the biometric monitoring device determines or detects such user activity or motion, the motion
sensor(s) may be placed into a higher sampling rate and/or higher sampling resolution mode to, for
example, enable more accurate adaptive filtering on the heart rate signal. (See, for example, FIG.
15).” (Park, 7:7-30)

“FIG. 17 depicts an exemplary schematic block diagram of an optical sensor where light is emitted
from a light source toward the user's skin and the reflection is sensed by a light detector, wherein
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intensity of the light source may be modified (e.g., through a light source intensity control
module) to maintain a desirable scattered/reflected intensity signal. For example, the intensity of
the output of the light source may be reduced to avoid saturation of the output signal from the light
detector. As another example, the light source intensity may be increased to maintain the output
signal from the light detector within a desired range of output values. Notably, the active control
of the sensor device may be achieved through linear or nonlinear control methods such as
proportional-integral-derivative (PID) control, fixed step control, predictive control, neural
networks, hysteresis, and the like, and may also employ information derived from other sensors in
the device such as motion, galvanic skin response, etc. FIG. 17 is provided for illustration and
does not limit the implementation of such a system to, for instance, an ADC integrated within a
MCU, or the use of a MCU for that matter. Other possible implementations include the use of one
or more internal or external ADCs, FPGAs, ASICs, etc.” (Park, 16:8-31)

“In another embodiment, the sensor device may incorporate the use of a sample and hold circuit
(or equivalent) to maintain the output of the light detector while the light source is turned off or
attenuated to save power. In embodiments of the present inventions where relative changes in the
light detector output are of primary importance (e.g., heart rate measurement), the sample and hold
circuit may not have to maintain an accurate copy of the output of the light detector. In such cases,
the sample and hold circuitry may be, for example, a diode (e.g., Schottky diode) and capacitor.
The output of the sample and hold may be presented to an analog signal conditioning circuit (e.g.,
a Sallen-Key bandpass filter, level shifter, and/or gain circuit) to condition and amplify the signal
within frequency bands of interest (e.g., 0.1 Hz to 10 Hz for cardiac or respiratory function) which
is then digitized by the ADC. (See, for example, FIG. 18).” (Park, 16:32-47)

“In another embodiment, the sensor device may incorporate a differential amplifier to amplify the
relative changes in the output of the light detector output. (See, for example, FIG. 22). In one
embodiment, a digital average or digital lowpass filtered signal is subtracted from the output of the
light detector output and amplified before it is digitized by the ADC. In another embodiment, an
analog average or analog lowpass filtered signal is subtracted from the output of the light detector
through, for example, the use of a sample and hold circuit and analog signal conditioning circuitry.
The power provided to the light source, light detector, and differential amplifier may be controlled
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“In one embodiment, the light detector module may incorporate a transimpedance amplifier stage
with variable gain. Such a configuration may avoid or minimize saturation from bright ambient
light and/or bright emitted light from the light source. For example, the gain of the transimpedance
amplifier may be automatically adjusted and/or reduced with a variable resistor and/or multiplexed
set of resistors in the negative feedback path of the transimpedance amplifier. In embodiment of
the present inventions, the device may incorporate little to no optical shielding from ambient light
by amplitude modulating the intensity of the light source and demodulating the output of the light
detector (e.g., synchronous detection). (See, for example, FIG. 21). In other aspects, if the ambient
light is of sufficient brightness to obtain a heart rate signal, the light source may be reduced in
brightness and/or turned off completely.” (Park, 17:26-41)

[SD] an apparatus comprising a Park discloses and/or renders obvious “an apparatus comprising a plurality of lenses configured to
plurality of lenses configured to receive a portion of the output optical beam and to deliver an analysis output beam to a sample.”
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“Where optical sensors are disposed or arranged on the skin side of the biometric monitoring
device, in operation, a light source emits light upon the skin of the user and, in response, a light
detector samples, acquires and/or detects a response or scattered/reflected light from the skin
(and/or from inside the body). The one or more sources and detectors may be arranged in an array
or pattern that enhances or optimizes the SNR and/or reduces or minimizes power consumption by
light sources and detectors. These optical detectors sample, acquire and/or detect physiological
data which may then be processed or analyzed (for example, by resident processing circuitry) to
obtain data which is representative of, for example, a user's heart rate, respiration, heart rate
variability, oxygen saturation (Sp02), blood volume, blood glucose, skin moisture and/or skin
pigmentation level.” (Park, 10:34-49)

“The source(s) may emit light having one or more wavelengths which are specific or directed to a
type of physiological data to be collected. The optical detectors may sample, measure and/or
detect one or more wavelengths that are also specific or directed to a type of physiological data to
be collected and physiological parameter (of the user) to be assessed or determined. For instance,
in one embodiment, a light source emitting light having a wavelength in the green spectrum (for
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ing eng
photodiode positioned to sample, measure and/or detect a response or reflection may provide data
used to determine or detect heart rate. In contrast, a light source emitting light having a
wavelength in the red spectrum (for example, an LED that emits light having wavelengths
corresponding to the red spectrum) and a light source emitting light having a wavelength in the
infrared spectrum (for example, an LED that emits light having wavelengths corresponding to the
IR spectrum) and photodiode positioned to sample, measure and/or detect a response or reflection
may provide data used to determine or detect SpO2.” (Park, 10:50-11:3)

“The biometric monitoring device, in one embodiment, includes a window (for example, a
visually opaque window) in the housing to facilitate optical transmission between the optical
sensors and the user. Here, the window may permit light (for example, a substantial portion of a
selected wavelength) to be emitted by, for example, one or more LEDs, onto the skin of the user
and a response or reflection to pass into the housing to be sampled, measured and/or detected by,
for example, one or more photodiodes. In one embodiment, the circuitry related to emitting and
receiving light may be disposed in the interior of the device housing and underneath a plastic or
glass layer (for example, painted with infrared ink) or an infrared lens which permits infrared light
to pass but not light in the human visual spectrum. In this way, the light transmission is invisible
to the human eye.” (Park, 11:17-31)

“The biometric monitoring device, in one embodiment, may employ light pipes or other light
transmissive structures. (See, for example, FIGS. 8-10). In this regard, in one embodiment, light is
directed from the light source to the skin of the user through light pipes or other light transmissive
structures. Scattered or reflected light from the user's body may be directed back to and detected
by the optical circuitry through the same or similar structures. Indeed, the transmissive structures
may employ a material and/or optical design to facilitate low light loss (for example, a lens)
thereby improving SNR of the photo detector and/or reducing power consumption of the light
emitter(s) and/or light detector(s). In one embodiment, the light pipes or other light transmissive
structures may include a material that selectively transmits light having one or more specific or
predetermined wavelengths with higher efficiency than others, thereby acting as a bandpass filter.
This bandpass filter may be tuned to improve the signal of a specific physiological data type. For
example, in one embodiment, an In-Mold-Labeling or “IML” light transmissive structure may be
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