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L. INTRODUCTION

Apple Inc. (“Apple” or “Petitioner”) filed a Petition (Paper 10,
“Pet.”)! pursuantto 35 U.S.C. §§ 311-319 for inter partes review of U.S.
Patent No. 10,687,745 B1 (Ex. 1001, “the *745 patent”), claims 2—6, 8,
10-14,17,19,and 21-26. The Board issued an Institution Decision
(Paper 15) instituting the petitioned review.

Masimo Corporation (“Masimo” or “Patent Owner”) then filed a
Patent Owner Response (Papers 28 and 29, “PO Resp.”) to the Petition.
Apple filed a Reply (Papers 39 and 40, “Pet. Reply”) to the Patent Owner
Response. Masimo filed a Sur-reply (Papers49 and 50, “PO Sur-reply”) to
the Reply. Applefiled, with prior Board authorization, a Response to Expert
Testimony submitted with the Sur-reply (Paper 54; see Paper 43 (Order
granting authorization)).

An oral hearing was held on November 17,2023, for which the
transcript was entered into the record (Papers 69 and 71, “Tr.”).

Masimo filed a Motion to Exclude Evidence proffered by Apple
(Paper 55). Apple filed an Opposition (Paper 60), and Masimo filed a Reply
(Paper 62). We deny Masimo’s Motion, for reasonsprovided below.

Apple filed a Motion to Exclude Evidence proffered by Masimo
(Paper 56). Masimo filed an Opposition (Papers 57 and 58), and Apple filed
a Reply (Paper 61). We deny Apple’s Motion, for reasons provided below.

I Paper 10 is a Corrected Petition. See Paper 3 (Initial Petition); Ex. 3001
(Email granting Petitioner leave to file Corrected Petition).
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The Patent Owner Response relies on evidence that has been sealed
via a Protective Order.? Accordingly, the Patent Owner Response, the
Petitioner Reply, the Patent Owner Sur-reply, the Transcript, and Patent
Owner’s Opposition to Petitioner’s Motion to Exclude, all have been filed
under seal. See Papers 28, 40,49, 57, and 69. However, publicly available
versions that are redacted to protect the sealed information were also filed.
See Papers 29, 39, 50, 58, and 71. In each instance, the two filings are
1dentical except for the redactions in the publicly available version.
Citations in this Decision refer to the sealed versions, so this Decision is
being entered under seal. Inan Order set forth below, the parties are
required to jointly file a redacted, public version of this Decision no later
than three weeks following entry of this Decision.

We have jurisdiction under 35 U.S.C. § 6(b)(4) and § 318(a). This
Decision is a final written decision under 35 U.S.C. § 318(a) and 37 C.F.R.
§ 42.73 as to the patentability of claims 2—6, 8, 10-14, 17, 19, and 21-26 of
the 745 patent. We determine Apple has shown by a preponderance of the
evidence that claims 26, 8, 10-12, 14, 17,19, 21-24, and 26 are

unpatentable, but has not shown claims 13 and 25 are unpatentable.

2 See Paper 24 (Protective Order entered as Ex. 1035); Papers 41, 68, and 70
(Orders granting various Motions to Seal, and concerning Transcript).
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II. BACKGROUND
A.  Real Parties-in-Interest and Related Proceedings

Apple identifies itself (i.e., Apple Inc.) as a real party-in-interest. See
Pet. 78. Masimo identifies itself (1.e., Masimo Corporation) as a real
party-in-interest. See Paper 5, 1.

Apple has filed three other IPR petitions challenging the 745 patent.
In IPR2022-01466, Apple challenged the same claims challenged in the
present proceeding, but on different grounds. See IPR2022-01466, Paper 10,
at 1-2 (Corrected Petition identifying the grounds). Institution of review
was denied in [PR2022-01466, a few weeks after institution was granted in
the present proceeding. See IPR2022-01466, Paper 15 (Decision Denying
Institution).

In [PR2022-01291, Apple challenged different claims (i.e., claims 1,
9,15, 18, 20, and 27) than the claims challenged in the present proceeding
(i.e., claims 2-6, 8, 10-14, 17, 19, and 21-26). See IPR2022-01291,
Paper 51, at 1-2 (Second Corrected Petition identifying the grounds).
Institution of review was granted. See IPR2022-01291, Paper 15 (Decision
Granting Institution). A Final Written Decision was entered recently in
IPR2022-01291.

In [PR2022-01292, Apple challenged the same claims challenged in
[PR2022-01291, but on different grounds. See IPR2022-01292, Paper 10,
at 1-2 (Corrected Petition identifying the grounds). Institution of review

was denied. See IPR2022-01292, Paper 15 (Decision Denying Institution).
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There is a related U.S. International Trade Commission (ITC)
investigation, in which Masimo accused Apple of importing devices (i.e., the
Apple Watch Series 6) that infringethe *745 patent and other patents. See In
the Matter of Certain Light-Based Physiological Measurement Devices and
Components Thereof, No. 337-TA-1276 (Int’l Trade Comm’n) (hereafter
“ITC Investigation”); Ex. 1031 (Complaint initiating the ITC Investigation).
The ITC Investigation resulted in a “Final Initial Determination” concerning
the *745 patent, authored by an Administrative Law Judge (Exs. 10333
and 2093), and a “Commission Opinion” (Ex. 2104) reviewing the Initial
Determination. At thetime of our present Decision, the Commission
Opinion is on appeal to the Federal Circuit. See Apple, Inc. v. Int’l Trade
Comm'n, etal., No. 24-1285 (Fed. Cir.).

Thereis a related U.S. District Court litigation in which Masimo has
asserted the 745 patent against Apple. See Apple Inc. v. Masimo Corp.,

No. 1:22-cv-01378-MN (D. Del.); Paper 13. At the time of our present
Decision, this litigation remains pending before the District Courtt.

The parties have also identified yet furtherrelated proceedings

concerning other patents. See Pet. 79—80; Paper 5, 1-3; Paper 14, 1-2.

B.  The ’745 Patent Specification

The *745 patent is directed to a non-invasive, light-based
physiological monitoringdevice. See Ex. 1001, code (57). Inone

embodiment, the device is utilized to measure a patient’s arterial blood

3 Citations herein to Exhibit 1033 refer to the document’s original
pagination, not the pagination added by Apple at the bottom of each page.
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oxygen saturation, sometimes shorthanded as “SpO2” or “SpO..” See id.

at 1:23-27,1:54-2:4,2:16-18. In otherembodiments, thedevice is utilized
to measure other blood constituent characteristics. See id. at 2:40-50
(statingthe device can measure “oxygen, carboxyhemoglobin,
methemoglobin, total hemoglobin, glucose, proteins, lipids, a percentage
thereof (e.g., saturation), pulserate, perfusion index, oxygen content, total
hemoglobin, Oxygen Reserve Index™ (ORI™) or. . . many other
physiologically relevant patient characteristics”).

Figure 3 of the *745 patent is reproduced below.

300
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FIG. 3 Y

The °745 Patent, Figure 3.

Figure 3 is a schematic side view of pulse oximetry sensor 300 and tissue

measurement site 102 (i.e., a patient’s fingertip). Seeid. at 5:12—14, 7:4-9.
Emitter 302 emits light toward tissue site 102, and diffuser 304
spreads the light over an area. Seeid. 7:12—13,7:30-44. “In some

embodiments, the light diffuser 304 is a beam shaper that can homogenize
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the input light beam from the emitter 302, shape the output intensity profile
of the received light, and define the way (e.g., theshape or pattern) the
emitted light is distributed to the tissue measurement site 102.” Id. at
7:44—62; see also id. at 7:63—66 (“Advantageously, the diffuser 304 can
receive emitted light in the form of a point optical source and spread the
light to fit a desired surface area on a plane defined by the surface of the
tissue measurement site 102.””). Reflector 305 preventsthe emitted light
from escaping out of the top portion of diffuser 304, thereby maximizing the
light that reaches tissue site 102. Seeid. at 7:14-22.

The light enters tissue site 102, interacts with the patient’s blood
flowing through the tissue site, and exitsthe tissue on the opposite side from
which the light entered the tissue. Seeid. at Fig. 3, 6:55-64, 7:6-22.

Filter 306 is a “light-absorbing” material “such as, for example, black
pigment,” and it has an opening (not shown in Figure 3) through which the
transmitted light may pass to reach light concentrator 308 and light
detector310. Id. at 7:12-14, 8:32-38, 8:54-59; see also id. at 9:31-51
(Fig. 4A illustrates filter 306 with rectangular opening 402, in relation to
light concentrator 308 and light detector310). Detector 310 outputs a signal
responsive to the transmitted light, and the signal is communicated (not
shown in Figure 3) to a processor which utilizes the signal to determine a
physiological parameter of interest, such as blood oxygen saturation. See id.
at 9:19-30; see also id. at 12:1-14:29 (Fig. 8 illustrates optical physiological
measurement system 800, wherein detector 806 outputs signal 807 to

processor 810).

6 MASIMO 2036
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Figures 7A and 7B of the *745 patent are reproduced below.

w7

710

The °745 Patent, Figures 7A and 7B.
Figure 7A is a schematic side view of pulse oximetry sensor 700 and tissue
measurement site 102, and Figure 7B is a schematic top view of sensor 700
with somecomponentsremoved. Seeid. at 5:28-33, 10:40-42, 11:54-56.
Sensor 700 is usefulin connection with a tissue site having a “relatively flat
surface, such as, for example a wrist, because the emitter 702 and

detector 710 are [located on ] the same side of the tissue measurement

7 MASIMO 2036
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site 102.” Id. at 10:43—49. Sensor 700 includes light diffuser 704 and light
concentrator 708, and the components 702, 704, 708, and 710 function
substantially the same as the corresponding components 302, 304, 308,

and 310 of sensor 300 as described above. Seeid. at 10:49-11:9,11:21-43.
One difference, however, is that diffuser 704 spreads the light “over a wide,
donut-shapedarea” (seen best in Figure 7B) to entertissue site 102. /d. at
10:65-11:6.

Sensor 700 additionally includes light blocker 706 and cover 707,
which prevent light emitted by light emitter 702 from passing directly into
light detector 710 without first traversing light path 720 within tissue
site 102. Seeid. at 11:10-20, 11:44-67.

The >745 patent’slight emitters may “transmit[] optical radiation of
red and infrared wavelengths, at approximately 650 nm and approximately
940 nm, respectively.” Id. at 7:37-40, 10:60—63.

C.  The Challenged Claims of the '745 Patent

The Petition challenges claims2-6, 8, 10-14, 17, 19, and 21-26 of the
745 patent. See Pet. 1-2. All ofthose claims are dependent claims; the
independent claims are claims 1, 15, and 20. See Ex. 1001, 15:32—18:42.
We reproduce illustrative claims 1 and 2 here, with Apple’s labeling
scheme:

1. [1.0] A physiological monitoring device comprising:

[1.1] a plurality of light-emitting diodes configured to emit
light in a first shape;

[1.2] a material configured to be positioned between the
plurality of light-emitting diodes and tissue on a wrist of a

] MASIMO 2036
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user when the physiological monitoring device is in use,
the material configured to change the first shape intoa
second shape by which the light emitted from one or more
of the plurality of light-emitting diodes is projected
towards the tissue;

[1.3] a plurality of photodiodes configured to detect at least
a portion of thelight after the at least the portion of the
light passes through the tissue, the plurality of photodiodes
further configured to output at least one signal responsive
tothe detected light;

[1.4] a surface comprising a dark-colored coating, the
surface configured to be positioned between the plurality
of photodiodes and the tissue when the physiological
monitoring device is in use, [ 1.5] wherein an opening
defined in the dark-colored coating is configured to allow
at least a portion of light reflected from the tissue to pass
through the surface;

[1.6] a light block configured to preventat least a portion
of the light emitted from the plurality of light-emitting
diodes from reaching the plurality of photodiodes without
first reaching the tissue; and

[1.7] a processor configuredto receive and process the
outputted at least one signal and determine a physiological
parameter of the user responsiveto the outputted at least
one signal.

2. [2.0] The physiological monitoring device of claim 1,
wherein at least one of the plurality of light-emitting
diodes is configured to emit light of a first wavelength and
at least one of the plurality of light-emitting diodes is
configured to emit light of a second wavelength, the
second wavelength being different than the first
wavelength.

Ex. 1001, 15:32-67.

9 MASIMO 2036
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D.  Asserted Prior Art

Apple relies principally on the following five references. See Pet. 2.

Name Reference Exhibit No.
Iwamiya US 8,670,819 B2 1004
Sarantos US 9,392,946 B1 1005
Venkatraman | US 2014/0275854 A1| 1006
Shie US 6,483,976 B2 1007
Savant US 6,158,245 1012

Apple asserts each reference qualifies as prior art to the *745 patent by virtue
of having a publication date (Iwamiya, Venkatraman, Shie, and Savant) ora
filing date (Sarantos) preceding the ’745 patent’s earliest possible effective
filing date of July 2, 2015. See Pet. 2. Masimo does not dispute this
assertion, and we find it is supported by the evidence. See Ex. 1001,

codes (60) and (63); Ex. 1004, code (45) (Iwamiyaissued Mar. 11,2014);
Ex. 1005, code (22) (Sarantos filed May 28, 2015); Ex. 1006, code (43)
(Venkatraman published Sept. 18, 2014); Ex. 1007, code (45) (Shie issued
Nov. 19, 2022); Ex. 1012, code (45) (Savant issued Dec. 12, 2000).

E. Asserted Grounds

Apple asserts the following five grounds of unpatentability for the
challenged claims. See Pet. 2.

Ground | Claims Challenged | 35 U.S.C. §* | References
1A 2,3,5,6,8,10-12,
14

103 Iwamiya, Sarantos

* The Leahy-Smith Americalnvents Act (“AIA”) included revisions to
35 U.S.C. § 103 that became effective in March 2013. The *745 patent has

10 MASIMO 2036
Apple v. Masimo
IPR2024-00244



PUBLIC VERSION
IPR2022-01465
Patent 10,687,745 B1

Ground | Claims Challenged | 35 U.S.C. §* | References

1B [4,17,19,21-26 103 Iwamiya, Sarantos,
Venkatraman
2,5,6,8,10,11, .
2A 13,14, 17,19 103 Sarantos, Shie

Sarantos, Shie,
Venkatraman
2C 12 103 Sarantos, Shie,
Savant

2B 3,4,17,19,21-26 |103

F. Testimonial Evidence

Apple relies on the testimony of Brian Anthony, Ph.D. (Exs. 1003,
1042,1082,2071,and 2101) as a proffered expert witness. Masimo relies
on the testimony of R. James Duckworth, Ph.D. (Exs. 1059, 1081, 2002,
2070, and 2100) as a proffered expert witness.

The record also contains testimony from several witnesses provided

during the ITC Investigation, as summarized below in Section II1.D.3(e)(i1)(1).

III. ANALYSIS OF PETITIONER’S GROUNDS
A.  Statement of Law

Apple bears the burden of proving unpatentability of the challenged
claims, and thisburden of persuasion never shifts to Masimo. See Dynamic
Drinkware, LLCv. Nat’l Graphics, Inc., 800 F.3d 1375, 1378 (Fed. Cir.
2015). Apple must prove unpatentability by a preponderance of the
evidence. See35 U.S.C. §316(e); 37 C.F.R. §42.1(d).

an earliest possible effective filing date of July 2, 2015 (see Ex. 1001,
codes (60) and (63)), so we apply the post-AlA version of § 103.
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A patent claim is unpatentable under 35 U.S.C. § 103 if the
differences between the claimed subject matter and the prior art are such that
the subject matter, as a whole, would have been obvious before the effective
filing date of the claimed invention to a person having ordinary skill in the
art to which theclaimed invention pertains. See KSR Int’l Co. v. Teleflex
Inc., 550 U.S. 398,406 (2007). The question of obviousness is resolved on
the basis of underlying factual determinations including: (1) the scope and
content of the prior art; (2) any differences between the claimed subject
matter andthe prior art; (3) the level of ordinary skill in the art; and
(4) objective indicia of nonobviousness, if made available in the record as
Masimo has donein this case. See Graham v. John Deere Co.,383 U.S. 1,
17-18 (1966). “Whilethe sequence of these questions might be reordered in
any particular case,” KSR, 550 U.S. at 407, the Federal Circuit has explained
that an obviousness determination can be made only after consideringall the
Graham factors. See, e.g., Kinetic Concepts, Inc. v. Smith & Nephew, Inc.,
688 F.3d 1342, 1360 (Fed. Cir. 2012).

B.  Level of Ordinary Skill in the Art

The level of ordinary skill in theart is “a prism or lens” through which
we view the prior art and the claimed invention. Okajimav. Bourdeau,
261 F.3d 1350, 135455 (Fed. Cir. 2001) (citing Al-Site Corp. v. VSI Int’l,
Inc., 174 F.3d 1308, 1324 (Fed. Cir. 1999)). “This reference point
prevents. . . factfinders from using their own insight or, worse yet,
hindsight, to gauge obviousness.” Id. at 1355. “The person of ordinary skill

in the art 1s a hypothetical person who 1s presumedto know therelevant art”
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at the time of the invention. /nre GPAC Inc.,57F.3d 1573, 1579 (Fed. Cir.
1995). In findingthe level of ordinary skill in the art, we may consider
various factors, including: “(1) the educational level of the inventor; (2) type
of problems encountered in the art; (3) prior art solutions to those problems;
(4) rapidity with which innovations are made; (5) sophistication of the
technology; and (6) educational level of active workers in the field.” Best
Med. Int’l, Inc. v. Elekta Inc.,46 F.4th 1346, 1353 (Fed. Cir. 2022) (citations
omitted). “The patent’s purpose can also be informative.” Id. (citation
omitted).

Apple argues a person having ordinary skill in the art pertaining to the
>745 patent is “a person with a working knowledge of physiological
monitoring technologies”as well as “a Bachelor of Science degree in an
academic discipline emphasizing the design of electrical, computer, or
software technologies, in combination with training or at least one to two
years of related work experience with capture and processing of data or
information, including but not limited to physiological monitoring
technologies.” Pet. 4-5; Ex. 1003 4 18. “Alternatively,” according to
Apple, “the person could havealso had a Master of Science degree in a
relevant academic discipline with less than a year of related work experience
in the same discipline.” Pet. 5; Ex. 1003 9 18.

Masimo applies Apple’s ordinary skill formulation. See PO Resp. 9;
Ex. 2002 9 29-32; Ex. 20709 5. Accordingto Masimo, this formulation
“is relatively low.” PO Resp. 9.

Based on the record presented, we find Apple’s undisputed

formulation of ordinary skill in theart reflects the appropriate level of skill,
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as demonstrated by the 745 patentand the prior art of record. Therefore,
we adopt and apply Apple’s formulation here.

C. Claim Construction

We interpret the *745 patent claims “using the same claim
construction standard that would be used to construe the claim in a civil
action under 35 U.S.C.282(b).” 37 C.F.R. §42.100(b). This “includ|[es]
construing the claim in accordance with the ordinary and customary
meaning of such claim as understood by one of ordinary skill in theart and
the prosecution history pertaining to the patent.” Id.

Masimo construes the phrase “changethe first shape intoa second
shape,” recited in independent claims 1 and 20. See PO Resp. 9-15. Wedo
not reach this issue in this Decision. In Grounds 1A and 1B, we conclude
Apple prevails in part because Iwamiyaincludes a material that changesa
first shape of light intoa second shape of light, even applying Masimo’s
claim construction. See infra Section II1.D.3(b). In Grounds 2A—-2C (to the
extent we reach them), we conclude Masimo prevails because Apple has not
articulated a persuasive motivation for the combination of Sarantos and Shie,
even without applying Masimo’s limiting construction. See infra
Section III.F.2(e). “The Board is required to construe ‘only those terms. . .
that are in controversy, and onlyto the extent necessary to resolve the
controversy.”” Realtime Data, LLCv. lancu,912 F.3d 1368, 1375 (Fed. Cir.
2019) (quoting Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc.,200 F.3d 795,
803 (Fed. Cir. 1999)).
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We address the meaning of “determine” a physiological parameter
(claim 1), such as oxygen saturation, below in Section III.D.3(a).

Further, the parties dispute the proper claim construction of a
photodiode “array having a spatial configuration corresponding to a shape of
the portion of the tissue measurement site encircled by the light block”
which has“a circular shape,” as recited in independentclaim 15 from which
challenged claim 17 depends. This dispute is discussed and resolved below
in Section II1.E.3(a).

Apart from the foregoingissues, and based on ourreview of the entire
record, we determine no explicit constructions are needed to resolve the

issues presented in this Decision. See Realtime Data, 912 F.3d at 1375.

D.  Ground 14 — Obviousness over Iwamiya and Sarantos

In Ground 1A, Apple argues claims 2, 3, 5, 6, 8, 10—12, and 14 of the
’745 patent are unpatentable as having been obvious over Iwamiya and
Sarantos. See Pet. 2, 5-23; Pet. Reply 1-21. Masimo opposes. See
PO Resp. 1-2, 15-40; PO Sur-reply 1-13, 19-34.

We conclude a preponderance of the evidence supports Apple’s
assertions as to all challenged claims. We begin ouranalysis with brief
summaries of Iwamiyaand Sarantos, then we address the parties’

contentions as to obviousness.

1. Iwamiya

Iwamiya discloses a light-based biological information detecting

apparatus. See Ex. 1004, code (57), 1:17-22. Inone embodiment, the
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measured biological information is a patient’s “pulsewave.” Id. at 1:41-42,
4:13-16, 9:3-5.

Figure 4 of Iwamiya is reproduced below.

Iwamiya, Figure 4.

Figure 4 is a cross-sectional view of a wristwatch case including back
cover 3, and enclosinga biological information detecting apparatus, pressed
against a patient’sskin H. Seeid. at Figs. 1-4,4:5-16, 5:54-6:21, 9:61-63.
The detecting apparatus comprises several components mounted on
circuit board 10. Seeid. at 6:22-31. Two light emitting units 6, located at
the 3 o’clock and 9 o’clock positions of the watch face, emit observation
light to enterannular light guide unit 7. Seeid. at 6:7-14, 6:34-39,6:49-52.
Unit 7 comprises light guiding ringportion 11 and diffusion ring portion 12
to guide the light to the surface of skin H, as shown by arrows in Figure 4.
See id. at 6:10-14, 6:41-7:24,10:18-33. Diffusionring portion 12 “is
formed in almost a ring shape, using a clouded or milky resin with a light

diffusing property” in order to “uniformly diffuse and irradiate the
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observation light over a wide area of a ring shape with respect to the

skin H.” Id. at Fig. 2, 7:4-24, 10:25-33. Unit 7 includes reflection layers 13
and 15 on its external surfaces, to prevent observation light from leaking out
of unit 7 except where the bottom surface of diffusion ring portion 12
contactsskin H. Seeid. at Fig. 3, 6:62-7:3, 7:41-49, 8:14-19.

The light enters skin H, interacts with the patient’s blood flowing
through the skin in annular irradiation area E, and back-scatters to exit the
skin from the same surface it entered the skin, all as shown by arrows in
Figure4. Seeid. at 1:28-34,2:26-31, 6:14-21.

The back-scattered light enters scattered light takingunit 8, whichis a
transparent lens to focus thelight on light receiving unit9. See id. at
6:14-21,7:50-8:13,10:62—11:3,12:55-67. The focused light encounters
optical filter 17 mounted on the lower side of light shielding frame 18. See
id. at 8:38—42. Lightthat passes through filter 17 reacheslightreceiving
unit 9, which outputs a signal responsive to the received light, and the signal
is communicated (not shown in Figure 4) to a processor that utilizes the
signal to determine biological information of interest, such as a pulse wave.
See id. at 6:17-21, 8:29-37; see also id. at 8:58-9:43 (Fig. 10 illustrates a
circuit configuration of the biological information detecting apparatus,
including unit 9 sending signals to CPU 20).

Iwamiya discusses how previously known pulse wave measuring
devices generally used observation light wavelengths “shorterthan 600 nm”
(nanometers), because absorbance of light by hemoglobin in the blood is
“very high” below 600 nm versus longer wavelengths. Id. at 1:43-52.

However, according to Iwamiya, when the patient’s skin contains a large
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amountofmelanin,’ then observation light in the ultraviolet to visible band
(i.e., below about 700 nm)® may be absorbed by melanin pigment instead of
hemoglobin, so biological information such as a pulse wave cannot be
measured accurately. Seeid. at 1:53-2:6.

Accordingly, Iwamiya’s light emittingunits 6 emit infrared light at a
wavelength of 940 nm, “where absorbance of melanin[] pigment contained
in the skin Hislow.” Id. at Fig. 6, 6:31-34, 10:15-18, 10:34-38, 11:43-49.
Similarly, “light receiving unit 9 has a spectral sensitivity characteristic of
reacting strongest with light of a specific wavelength band of about
A =940 nm,” with a “gradually lowered” sensitivity at lower wavelengths.
Id. at 8:29-37, Fig. 9.

In addition, optical filter 17 “transmit[s]” light wavelengths greater
than 900 nm and ““shield[s]” light wavelengths less than 900 nm, in order to
“alleviate[] an influence from a measurement change due to external light,

such as sunlight.” Id. at 8:42—-57, 11:3-8,13:1-23.

2. Sarantos

Sarantos discloses a fitness monitor worn on a user’s wrist like a

wristwatch, which utilizes photoplethysmography (PPG) sensors (i.e.,

> Iwamiya indicates this may occur, for example, if the patient has a dark
skin color. See Ex. 1004, 1:64-66. Iwamiya employs two spellings,
“melanine” and “melanin.” Id. at 1:53-2:6, Fig. 6. Masimo employsthe
latter spelling, and so do we. See, e.g., PO Resp. 29.

® The visible light band spans about 400—-700 nm (see Ex. 1004, Fig. 6;
Ex.2073), and the ultraviolet light band falls below the visible band with a
maximum wavelength of about 400 nm (see Ex. 1004, Fig. 6).
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light-based sensors)to measure the wearer’s heartrate. See Ex. 1005,
code (54), 1:7-24, 1:36-56 (describing prior art monitor 100 shown in
Fig. 1), 6:66—7:23 (describing Sarantos’s monitor 200 shown in Fig. 2).

Figure 22 of Sarantos is reproduced below.

2226 2226 2226

FIG. 22
Sarantos, Figure 22.

Figure 22 is a cross-sectional view of a PPG sensor. Seeid. at 6:52—-54,
16:60—62. ThePPG sensor has a central light source 2208 flanked by two
photodetector elements 2212 disposed on substrate 2272, with walls 2274
disposed in between. Seeid. at 17:1-3, 17:26-32. Inthis way, the sensor
“may be held against a person’s skin, e.g., by being held in place with a
strap” so light emitted by light source 2208 shines “into the person’s skin,
where the light then diffuses into the surrounding flesh and is then emitted
back out of the person’s skin andinto the . . . photodetector elements 2212
tomeasurethe person’s heartrate. Id. at 17:16-25, 17:39-42.

Sarantos’s PPG sensorincludes window 2278 composed of a
transparent material such as acrylic, “with an in-mold label 2276 embedded
withinit.” Id. at 17:3—6. Label 2276 “maybe black or otherwise rendered
opaque to light to prevent light from entering or exitingthe PPG sensor
through the window 2278 except through window regions 2226.” Id. at

17:6-10. Also, “other masking techniques, such as a painted or
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silk-screened mask applied to the window 2278, maybe used.” Id. at
17:10-12. In thisway, “label 2276 or the masking may prevent stray light
from othersources, e.g., ambient light, from reaching . . . photodetector
elements 2212 and affecting the heart rate signal obtained by the PPG
sensor.” Id. at 17:12-16.

Sarantos further discloses that “multiple light-emitting devices” may
be usedin its device. Id. at 13:34-36. “For example, it maybe desirable to
utilize an LED that predominantly emits light in the green light spectrum for
the purposes of detectingheartrate.” Id. at 13:39-44. “At the same time,
[PPG] techniques may also be used to measure other physiological
parameters besides heart rate, such as blood oxygenation levels” by
“utiliz[ing] an LED that predominantly emitslight in the red or infrared
spectrum.” Id. at 13:44-53 (emphases added); see also id. at 13:53—14:22

(discussing implementation details).

3. Claim 2

Apple provides arguments and evidence in support of contending
claim 2 is unpatentable as having been obvious over Iwamiya and Sarantos.
See Pet. 7-19; Pet. Reply 1-5, 10-21. Masimo opposes. See PO Resp. 1-2,
15-22,28-40; PO Sur-reply 1-3, 4-8 (“First” through “Fifth”), 12—13
(“Finally™), 19-34.

In overview, Apple relies on Iwamiyaas disclosing the claimed
subject matter except for two limitations—a “surface comprising a
dark-colored coating” positioned between the photodiodes and the tissue as

recited in parent claim 1 (Ex. 1001, 15:47-50 (emphasis added)), and first
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and second light-emitting diodes configured to emit light of different
wavelengthsas recited in claim 2 (id. at 15:62—67). Astothe first
difference, Apple contends a person of ordinary skill in the art “would have
been motivated to employ an in-mold label or other black or opaque material
as disclosed by Sarantos in thelight shielding frame 18 of Iwamiyato serve
the purpose indicated by the component’s name: shielding [Iwamiya’s]
photodiodes 9 from stray light, and thereby ensuringaccuracy of the sensor,”
and for otherreasons. Pet. 15-16. Asto the second difference, Apple
contends a person of ordinary skill in the art would have been motivatedto
modify Iwamiya to employ red and infrared LEDs in order to determine
blood oxygen saturation, in view of Sarantos. Seeid. at 18—19.

Masimo disputes whether a person of ordinary skill in the art would
have been motivated to “add[] a ‘dark-colored coating’ from Sarantosto a
‘light shielding frame’ in Iwamiya,” on the basis that “Apple fails to present
any rational reason to do so.” PO Resp. 1; see id. at 16-22. Masimo also
disputes: (1) the significance of Sarantos’s disclosure as to usingred and
infrared light to determine blood oxygen saturation at the wrist; (2) Apple’s
alleged motivations for combining Iwamiya and Sarantosin that regard; and
(3) whether that combination could have been achieved with a reasonable
expectation of success. See id. at 28—40.

We conclude Apple’s contentions are supported by a preponderance
of the evidence. To explain why, we first discuss the scope of claim 2
(sub-section (a)). Then we compare Iwamiya to the invention recited in
claim 2 (sub-section (b)). Next we address motivation to combine Iwamiya

and Sarantos in relation to a dark-colored coating (sub-section (¢)). Then we
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discuss motivation to combine Iwamiya and Sarantos in relation to usingred
and infrared light to determine blood oxygen saturation at the wrist
(sub-section (d)) with a reasonable expectation of success (sub-section (e)).
Lastly, we weigh all of the arguments and evidence to reach a conclusion as

to obviousness (sub-section (f)).

a)  Scopeof Claim 2

Claim 2 depends from independent claim 1. Claim 1 recites a
physiological monitoring device including: “a material configured to be
positioned between the plurality of light-emitting diodes and tissue on a
wrist of a user when the physiological monitoringdevice is in use”; and
“a processor configured to . . . determine a physiological parameter.”

Ex. 1001, 15:35-38, 15:58-61 (emphases added). We discuss two aspects of
these recitations here.

First, the parties agree claim 2 thereby requires determining a
physiological parameter by using light to interrogate the wrist of the user.
See, e.g., Pet. 12 (arguing Iwamiya’s device satisfiesclaim 1 becauseit is
worn on the user’s wrist); Pet. Reply 19 (stating “determining an oxygen
saturation parameter at the wrist” is “required by the claims”); PO Resp. 7
(statingclaim 1 “recites anovel noninvasive physiological monitoring
device that measures from a user’s wrist”). We apply this mutual
understanding of the scope of claim 2 in this Decision.

Second, Masimo argues Apple’s “Reply raises the construction of
‘determine[’]” a physiological parameter in claim 2. PO Sur-reply 3.

Masimo asserts “Apple argues the claim ‘could be satisfied by’ unspecified
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‘rudimentary functions’” which do not include actually measuring the
parameter. /d. (quoting Pet. Reply 19-20) (citing Ex. 1042 9/41). Masimo

99 ¢¢

contends the claim term “determine” “requires calculating” the parameter.
Id. (citing Ex. 1001, 2:66-3:4,3:46-61, 13:37-40; Ex. 2101, 69:4-9);
Ex. 2100 9 7-10.

We disagree with Masimo’s reading of Apple’s Reply as arguing
claim 2 can be satisfied by a processor that does not calculate a
physiological parameter. The argumentcited by Masimo addresses the
significance of Apple’s engineers’ testimony during the ITC Investigation,
concerning development of the Apple Watch, to the issue of reasonable
expectation of success. See Pet. Reply 18 (line 18)—21 (line 12). Apple
concedes the Apple Watch “determin[es] an oxygen saturation parameter at
the wrist, as required by [claim 2]” to perform “pulse oximetry.” Id. at 19.
However, according to Apple, the Apple Watch goes even further than the
“rudimentary” calculation of a parameter as required by claim 2, by
providing “reliable operation from measurements at the outer wrist, reliable
operation across a range of diverse users, [and] small measurement error
across a wide range of SpO:z levels.” Id. at 19-20. Apple therefore
concludes “[t]he evidence of challenges overcome in development of the
Apple Watch involved design constraints that are not required by [claim 2],
and therefore are not legally relevant to assessing reasonable expectation of
success in achieving the oxygen saturation feature claimed withoutthose
design constraints.” Id. at 20 (citations omitted). We agree with Apple that

claim 2 does not specify any such performance benchmarks.
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Dr. Anthony’s testimony goes further, and states “the oxygen
saturation parameter might not even need to be a measurement™ and “[1]t
could simply be a binary indication of whether a signal sufficient for
measuring oxygen saturation has been obtained.” Ex. 1042941. We agree
with Masimo that this testimony is inconsistent with the plain and ordinary
meaningof claim 2, which requires a processor configured to make an actual
determination of a physiological parameter. We therefore do not rely on this
testimony in the present Decision.

We conclude claim 2 plainly recites a processor configured to
“determine a physiological parameter” (Ex. 1001, 15:58-61), such as blood
oxygen saturation in Apple’s combination of Iwamiya and Sarantos, which
requires actually calculating the parameter. No further claim construction is
needed to resolve the issues presented in this Decision. See Realtime Data,

912 F.3d at 1375.

b)  Iwamiyavs. Claim 2

For the followingreasons, we find Apple’s undisputed reliance on
Iwamiya as disclosing a physiological monitoring device that embodies
much of the subject matter of claim 2 is supported by a preponderance of the
evidence.

For claim elements [1.0] and [1.1], we find Iwamiya disclosesa
physiological monitoring device comprising a plurality of light-emitting
diodes configured to emit light in a first shape. See Pet. 7-9 (citing
Ex. 1004, code (57), Figs. 1, 3,4, and 12, 5:54-66, 6:7-11, 6:32-39,
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15:30-33); Ex. 1003 99 29-33. Tollustrate this, we reproduce below

Apple’s annotated version of Figure 3 of Iwamiya.
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Iwamiya, Figure 3 (Annotated at Pet. 9).

Figure 3 is a cross-sectional view of Iwamiya’s wristwatch case including a
biological information detecting apparatus, with two light emitting units 6
(colored green by Apple). See Ex. 1004, 4:5-12, 6:7-10; Pet. 7-9; Ex. 1003
99 29-33. Iwamiyaindicates each “light emittingunit 6 is composed ofa
light emitting diode (LED).” Ex. 1004, 6:32-33; Pet. 8; Ex. 1003 9 31.
Further, as Apple and Dr. Anthony explain: “The emitted observation light is
in a first shape characterized by the specific location of each light emitting
unit, e.g., the ‘3 o’clock’ and ‘9 o’clock’ positions as shown in” Figure 3.
Pet. 9; Ex. 1003 9 32; see Ex. 1004, 6:35-39.

For claim element [1.2], we find Iwamiya’s device includes a material
positioned between the light emitting diodes and the user’s wrist tissue when
the device is in use, and configured to change the first shape intoa second
shape projected towards the tissue. See Pet. 9—12 (citing Ex. 1004, Figs. 2
and 4, 6:7-14, 6:22-31, 6:40-45,7:4-6, 7:61-65, 11:55-12:36); Ex. 1003
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94/ 34-37. Toillustrate this, we reproducebelow Apple’s annotated version

of Figure 4 of Iwamiya.
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Iwamiya, Figure 4 (Annotated at Pet. 11).

Figure 4 is a cross-sectional view of Iwamiya’s wristwatch device, including
back cover 3 (colored gray by Apple), two light emitting units 6 (colored
green by Apple) emittinglight (arrows colored orange by Apple), and
annularlight guide unit 7 (colored blue by Apple) to receive the emitted
light. See Ex. 1004, 4:5-16, 5:57-63,6:7-14,6:22-31; Pet. 10—13;
Ex. 1003 94/ 34—-36. Figure4 additionallyillustrates Iwamiya’s device
“contact[ing] the skin [H] of an arm” (colored pink by Apple) which, based
on Iwamiya’s description of its device as a “wristwatch,” a person of
ordinary skill in the art would have understood to be the wearer’s wrist.
Ex. 1004, 4:5-16, 6:7-14; Pet. 12; Ex. 1003 9] 36.

Further, as Apple and Dr. Anthony explain: “Annular light guide
unit 7 changes the shape of the light emitted from individual light emitting
units 6 to an annular shape (a second shape) and causes thelight to irradiate

an annular portion of tissue.” Pet. 11 (emphases added); Ex. 10039 35. To
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illustrate this, we reproduce below Apple’s annotated version of Figure 2 of

Iwamiya.

3 3\b 18 9

— T ———

Annular light guide 7

6 7
Iwamiya, Figure 2 (Annotated at Pet. 10).

Figure 2 is a plan view of back cover 3 of Iwamiya’s wristwatch device,
illustrating the annular shape of light guide unit 7 where it interfaces with
theuser’s wrist tissue (colored blue by Apple). See Ex. 1004, 4:9-10,
5:54-63, 6:10-14, 6:26-31,6:40-45,7:4-6, 7:61-65, 11:55-12:2;
Pet. 10-11; Ex. 1003 94 34-35. Apple’s additional annotations to Figure 4
reproduced above show how annular light guide unit 7 emits light (arrows
colored orange by Apple) into wrist tissue H (colored pink by Apple) to
form “annular irradiation area E” (colored yellow by Apple). Ex. 1004,
6:14—17; Pet. 11; Ex. 1003 9 35. Thus, we find Iwamiya’s annular light
guide unit 7 corresponds to the shape-changing material recited in claim 2.

In particular, Iwamiya’s unit 7 changes the light emitted by units 6
from a first shape into a second shape that is different from the first shape,

and does not merely change a size of the same shape, per Masimo’s
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proffered claim construction of claim 2. See PO Resp. 9-15. Here, the first
shape is the location of Iwamiya’s two units 6 at the 3 o’clock and 9 o’clock
positions of the wristwatch. See Ex. 1004, Figs. 1-4, 4:5-16, 6:31-39. The
second shape is the annular shape of Iwamiya’s unit 7 where it interfaces
with the wearer’s wrist tissue. Seeid. at Fig. 2, 4:9-10, 6:10-14, 6:40-45,
7:4-6,7:61-65,11:55-12:2.

For claim element[1.3], we find Iwamiya’s device includes a plurality
of photodiodes todetect light after it passes through theuser’stissue, and
configured to output a signal responsiveto the detected light. See Pet. 12—13
(citing Ex. 1004, Fig. 4, 8:20-23,8:61-9:7,9:28-32,14:36-41); Ex. 1003
99 38—40. Toillustrate this, we reproduce below Apple’s annotated excerpt

from Figure 4 of Iwamiya.
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Iwamiya, Figure 4 (Excerpt, Annotated at Pet. 13).

Figure 4 is a cross-sectional view of Iwamiya’s wristwatch device, including
two light emitting units 6 (colored green by Apple) emitting light (arrows
colored orange by Apple) to enter theuser’s skin (colored pink by Apple),
which is back-scattered to be detected by light receiving unit 9 (colored
yellow by Apple). See Ex. 1004, 6:7-21, 8:20-23; Pet. 12—13; Ex. 1003

94/ 38-39. Further, light receiving unit 9 comprises a plurality of

78 MASIMO 2036
Apple v. Masimo
IPR2024-00244



PUBLIC VERSION
IPR2022-01465
Patent 10,687,745 B1

photodiodes, and outputs a signal responsive to the detected light. See

Ex. 1004, 8:20-23 (stating unit 9 “performs photoelectric conversion” and
“is composed of a silicon photo diode™), 8:67-9:3 (“[ AJnI/V converting
circuit 22 . .. convertsa current signal output from the light receiving
unit9.. . intoavoltage signal.”), 14:36—41 (stating “plural light receiving
units 9 may be” used).

For claim elements [1.4] and [1.5], we find [wamiya’s device includes
optical filter 17 mounted within an opening of light shielding frame 18,
positioned between light receiving unit 9 and the wearer’s skin H, to allow a
portion of light reflected from the wearer’s tissue H to pass through
frame 18. See Pet. 13—14, 1617 (citing Ex. 1004, Fig. 4, 8:38-47);

Ex. 1003 94941, 45-47. Toillustrate this, we reproduce below Apple’s

annotated excerpt from Figure4 of Iwamiya.
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Iwamiya, Figure 4 (Excerpt, Annotated at Pet. 16).
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Figure 4 is a cross-sectional view of Iwamiya’s wristwatch device, and
Apple’s excerpt focuses on light receiving unit 9 (colored yellow by Apple)
disposed above the user’swrist tissue H (colored pink by Apple), along with
light shielding frame 18 (colored purpleby Apple) and optical filter 17
mounted on frame 18 (colored green by Apple).” See Ex. 1004, 6:17-21,
8:38-42; Pet. 13—14, 16—17; Ex. 1003 441, 45. Filter 17 allows a portion
of light reflected from tissue H to pass through frame 18 to reach light
receivingunit9. Ex. 1004, 8:42-57,11:3-8,13:1-23; Pet. 16—-17; Ex. 1003
9 46.

For claim element [1.6], we find Iwamiya’s device includes a light
block that prevents a portion of light emitted from light emitting units 6 from
reaching light receiving unit 9 without first reaching tissue H. See Pet. 17
(citing Ex. 1004, Fig. 3, 6:62—7:3,7:41-49); Ex. 1003 99 48-50. To
illustrate this, we reproduce below (on the next page) Apple’s annotated

version of Figure 3 of Iwamiya.

7 Apple’s annotations state frame 18 includesa “dark-colored coating,”
which is Apple’s proposed addition to Iwamiya’s express disclosure, and is
opposed by Masimo as discussed below in Section I1I1.D.3(c).
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Iwamiya, Figure 3 (Annotated at Pet. 17).

Figure 3 is a cross-sectional view of Iwamiya’s wristwatch device, including
two light emittingunits 6 (colored green by Apple), annular light guide
unit 7 (colored light blue by Apple) with reflection layers 13 and 15 (colored
dark blue by Apple), and light receivingunit 9 (colored yellow by Apple).
See Ex. 1004, 6:7-21, 6:62-7:3, 7:41-49; Pet. 17; Ex. 1003 9 48. Reflection
layers 13 and 15 prevent observation light from leaking out of annular light
guide unit 7 except where the bottom surface of diffusion ringportion 12
contactsskin H. See Ex. 1004, 6:62—7:3,7:41-49, 8:14—-19. Thus, we find
Iwamiya’s layers 13 and 15 correspond to the light block recited in claim 2.
For claim element [1.7], we find Iwamiya’s device includes a
processor to receive and process signals outputted from light receiving
unit9, to determine a physiological parameter of the userresponsive to the
signals. See Pet. 17-18 (citing Ex. 1004, 8:61-9:7,9:36—43); Ex. 1003
99 51-52. In particular, Figure 10 of Iwamiya illustrates processor 20 that
determines the user’s “pulse wave,” which Dr. Anthony equates to “heart
rate.” See Ex. 1004, Fig. 10, 8:58-9:43; Ex. 1003 9 51.
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Our foregoing findings, based on the cited Iwamiya disclosures,
Apple’s contentions, and Dr. Anthony’s testimony, are unopposed in the
record presented. Thus, we find a preponderance of the evidence establishes
Iwamiya discloses the subject matter of claim 2 which Apple asserts it

discloses.

c¢)  Dark-Colored Coating

The parties dispute whether a person of ordinary skill in the art would
have been motivated to combine Iwamiya and Sarantos, by using a
dark-colored coating as taught by Sarantos in Iwamiya, with areasonable
expectation of success. We summarize the pertinent disclosures in Sarantos,

then we consider the parties’ dispute.

(i)  Sarantosvs. Claim 2 — Dark-Colored Coating

We find Apple’s undisputed reliance on Sarantos as disclosing “a
wrist-worn reflectance-based physiological sensorthat has a dark-colored
coating 2276 to block light” is supported by a preponderance of the
evidence. Pet. 14—15 (emphasis added) (citing Ex. 1005, Fig. 22, 5:55-58,
17:1-25); Ex. 1003 9 42. In particular, Sarantos discloses a fitness monitor
worn on auser’s wrist like a wristwatch, which utilizes PPG sensors to
measurethe wearer’s heartrate. See Ex. 1005, code (54), 1:7-24, 6:66—7:23
(describing monitor 200 shown in Fig. 2). Figure 22 of Sarantos is

reproduced below (on thenext page).
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Sarantos, Figure 22.

Figure 22 shows Sarantos’s PPG sensor, including window 2278 composed
of a transparent material such as acrylic, “with an in-mold label 2276
embedded within it” that “may be black or otherwiserendered opaque to
light to prevent light from entering or exiting the PPG sensor through the
window 2278 except through window regions 2226.” Seeid. at 16:60—62,
17:3—10. Sarantos further providesthat “other masking techniques, such as
a painted or silk-screened mask applied to the window 2278, maybe used.”
Id. at 17:10-12. In this way, “label 2276 or the masking may prevent stray
light from other sources, e.g., ambient light, from reaching . . . photodetector
elements 2212 and affecting the heart rate signal obtained by the PPG
sensor.” Id. at 17:12—16.

Our foregoing findings, based on the cited Sarantos disclosures,
Apple’s contentions, and Dr. Anthony’s testimony, are unopposed in the
record presented. Thus, we find a preponderance of the evidence establishes
Sarantos discloses the subject matter of claim 2 which Apple asserts it

discloses.
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(ii)  Petitioner’s Contentions (in the Petition)

In the Petition, Apple argues a person of ordinary skill in the art
“would have been motivated to employ an in-mold label or other black or
opaque material as disclosed by Sarantos in the light shielding frame 18 of
Iwamiya to serve the purpose indicated by the component’s name: shielding
[Iwamiya’s] photodiodes 9 from stray light, and thereby ensuring accuracy
of the sensor.” Pet. 15 (citing Ex. 1004, Fig. 4, 8:38-47; Ex. 1005, Fig. 22,
5:55-58, 17:1-25); Ex. 1003 q4/43—44. In support, Apple asserts and
Dr. Anthonytestifies that a person of ordinary skill in the art “would have
understood that a dark-colored coating, such as that described by Sarantos,
would have served this purpose by not only blockinglight but also by
limitingreflections, which couldlead to stray light being incident on the
photodiodes 9.” Pet. 15; Ex. 1003 9 43.

Dr. Anthony furthertestifies that “dark-colored coatings and materials
were well-known to effectively block light,” and a person of ordinary skill in
the art “would have known that a light shielding frame 18 or holder
portion 43 as disclosed by Iwamiya can be of various proportions, and a thin
surface isa coating.” Ex. 1003 9 43 (citing Ex. 1005, 17:1-10); see Pet. 15.
Apple and Dr. Anthony conclude that “[b]ecause using dark-colored
coatingsin light blocks was so well-known, and Iwamiya and Sarantos are
both wrist-worn reflectance-based physiological sensors,” a person of
ordinary skill in the art “would have reasonably understood the combination
of Iwamiya with Sarantos to be successful with no unexpected results.”

Pet. 15-16; Ex. 1003 q 43.
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(iii)  Patent Owner’s Opposition

Masimo argues “Apple fails to present anyrational reason” or other
motivation for adding a dark-colored coatingto Iwamiya’s light shielding
frame 18. PO Resp. 1, 16. Masimo asserts “Apple assumes” I[wamiya’s
frame 18 “could not shield light itself” which “ignores that Iwamiya had
already solved” the problem of shielding light receiving unit 9 from
unwanted light via frame 18. Id. at 1, 16—17 (““Apple’s proposed
combination ignores Iwamiya’s teachings to assume a problem in Iwamiya
that did not exist.”); Ex. 2002 99 71-73; Ex. 2070 99 58-59, 91.

Masimo asserts Apple’s argument “that a dark-colored coating would
‘limit[] reflections, which could lead to stray light being incident on the
photodiodes 9°” is not supported persuasively by evidence. PO Resp. 17
(quotingPet. 15). Masimo argues Dr. Anthony’s testimony unpersuasively
“repeats the same argument without further analysis or evidence.” Id. (citing
Ex. 1003 9 43; Xerox Corp. v. Bytemark, Inc., IPR2022-00624, Paper9 at 15
(PTAB 2022) (precedential)). Thatis because,in Masimo’s view as
supported by Dr. Duckworth’s testimony, “by design, Iwamiyadid not have
an issue with ‘stray light’ that could have been incident on the photodiodes.”
1d.; Ex. 2070 99 59, 61-63.

Masimo moreover argues “Apple does not even explain where on
Iwamiya’s light shielding frame the in-mold label [ from Sarantos] would be
placed” such as on theexterior surface or the interior surface of the frame,
“or how such a combination wouldreducereflections.” PO Resp. 17-18
(annotating Ex. 1004, Fig. 4, to identify the exterior and interior surfaces of

frame 18); Ex. 2070 9] 61. Masimo contends “neither placement” (exterior
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or interior surface) would benefit Iwamiya’s sensor.® PO Resp. 18; Ex. 2070
9 61. Thatisbecause,according to Masimo, “Iwamiya repeatedly teaches
that light shielding should be accomplished using reflective materials,” not a
dark-colored (and therefore light absorptive) coating. PO Resp. 1 (emphasis
added), 18-19 (citing Ex. 1004, 6:62—-7:3,7:41-49, 18:61-65, 28:64-29:1,
39:20-24); Ex. 2002 99 75-76; Ex. 2070 99 59-60.

Masimo relatedly concludes “Apple’s argument would require
ignoring Iwamiya’s repeated teachings and proceeding against them.”
PO Resp. 19; Ex. 2070 9 60. Specifically, Masimo asserts Iwamiya’s
frame 18 is reflective in order to maximize the amountof light that reaches
and passes through filter 17 to be detected by light receiving unit 9, whereas
a dark-colored coating on the exterior surface of frame 18 “would degrade
Iwamiya’s sensor by reducing the opportunity for light from the
measurement site to be detected.” PO Resp. 19, 21 (lines 6—-12); Ex. 2070
94 62—63. Apple’s proposed addition of a dark-colored coating, in
Masimo’s view, “would absorb light and thus reduce the measured optical
signal” in Iwamiya, whereas “Iwamiya repeatedly discussesa problem with
weak signals and provides a sensor design incorporating reflective materials
that addresses the weak signal problem,” thereby negating any motivation

for using a dark-colored coating. PO Resp. 21; Ex. 20709 63.

8 Apple’s Reply focuses on applying a dark-colored coatingto the exterior
surface of frame 18. See, e.g.,Pet. Reply 2-3. We therefore do too, and we
do not discuss Masimo’s arguments concerning a dark-colored coating on
the interior surface. See, e.g., PO Resp. 19 (line 14)— 21 (line 6).
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Masimo asserts Sarantos “applies dark-colored material to a

(13

transparent or translucent surface”—‘a completely different design than”
Iwamiya’s frame 18, which is neither transparent nor translucent because it
“uses metal that blocks andreflectslight.” PO Resp. 21-22 (citing

Ex. 1005, 17:1-12); Ex. 2070 99 64—65. Masimo concludes “[a]dding a
dark-colored material would not change Iwamiya’s light-shielding ability
but would compromise the ability to redirect light back towards the filter,”

as discussed above. PO Resp. 22.

(iv)  Petitioner’s Reply

Apple replies that it “has never disputed that [Iwamiya’s original
frame 18 was intended to block unwanted light from reaching the
photodiodes” in lightreceiving unit9. Pet. Reply 1 (citing Ex. 1004,
8:38-42). Apple asserts its position hasalways been that Iwamiya “lacks
express disclosure of materials that would be suitable to achieve the desired
‘light shielding’ function of frame 18,” thereby leaving “the selection of a
suitablematerial for frame 18” to a person of ordinary skill in the art. /d.
at 1-2 (emphasis added) (citing Pet. 13—16; Ex. 1059, 88:12-94:8). Apple
adds that “[t]he use of dark-colored coatings for light shielding as taught in
Sarantos was common practice well before the *745 Patent.” Id. at 2 (citing
Ex. 1005, 17:1-25; Ex. 1013,96-97, 111; Ex. 1067, 9:58—10:23); Ex. 1042
q17.

As an example, Apple asserts it would have been obviousto apply a
dark, light-absorbing coating to the exterior of frame 18, to “ensurelight is

blocked from reaching the photodiodes except through the opening
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permitted by optical filter 17.” Pet. Reply 2-3 (annotating Ex. 1004, Fig. 4,
to identify where the coating wouldbe added) (citing Ex. 1005, 17:1-25);
Ex. 1042 4 8. In particular, accordingto Apple, a person of ordinary skill in
the art wouldhave known “that light-shielding materials must either

(1) absorb or (2) reflect light,” and would have selected a light-absorbing
material for frame 18 “to absorb the broadest spectrum of light.” Pet. Reply
3—4 (citing Ex. 1059, 94:14-95:10; KSR, 550 U.S. at 421 (“When.. . . there
are a finite number of identified, predictable solutions, a person of ordinary
skill has good reason to pursue the known options within his or her technical
grasp.”)); Ex. 10429 8.

Apple disputes Masimo’s argument that a person of ordinary skill in
the art wouldhave selected only a reflective material for Iwamiya’s frame.
See Pet. Reply 4 (citing PO Resp. 18-22); Ex. 1042 999—-14. Apple asserts
a dark-colored absorptive coating “would be preferable to a reflective
material for shielding light with Iwamiya’s frame 18 since the absorptive
material would reduce reflections and light scatter in the empty space
surrounding frame 18.” Pet. Reply 4; Ex. 10429 9. Dr. Anthony testifies in
support that an absorptive material would be more effective than a reflective
material “at reducing light scatter” within the space surrounding frame 18,
which “would have different path lengths that could increase optical
interference and reduce measurement accuracy.” Ex. 1042999, 12 (citing
Ex. 1013, 69, 96-97; Ex. 1067, 1:65-2:16, 9:58-10:23). Accordingto
Apple, Dr. Duckworth “not only failed to address this issue but refused even
to discuss it during his deposition.” Pet. Reply 4 (citing Ex. 1059, 95:11—
96:17). Apple addsthat “even if design tradeoffs exist between the selection

38 MASIMO 2036
Apple v. Masimo
IPR2024-00244



PUBLIC VERSION
IPR2022-01465
Patent 10,687,745 B1

of a dark-colored coatingand a reflective material, these design tradeoffts
would only render each option obvious; they would not preclude
obviousness of the first option as Masimo would have it.” Id. at 5 (citations
omitted).

Apple acknowledges Iwamiya employs reflective layers 13 and 15 in
light guiding ring 11 and diffusionring 12, but Apple asserts “[r]ings 11, 12
are distinct from frame 18, and thereflective layers 13, 15 serve far different
functions of preventing light leakage to an exterior ofrings 11, 12 and
guidinglight throughrings 11, 12 than the light shielding function of frame
18.” Id. at 5-6 (citing Ex. 1004, 6:10-14,6:62-7:3,7:14-24,7:41-49,
10:44-49, 11:55-12:36); Ex. 10429 10.

Apple also acknowledges that Iwamiya discloses holder portion 43
which is reflective, but Apple asserts holder portion 43 is not utilized in the
same embodiment as light shielding frame 18, and “differences in the
structures of these embodiments confirms that frame 18 need nothave a
reflective exterior.” Pet. Reply 6 (citing Ex. 1004, Figs. 4 and 13, 18:61-65,
28:64-29:1,39:20-24; Ex. 1059, 88:1-94:8); Ex. 1042 99 11-13.

(v)  Patent Owner’s Sur-reply

Masimo arguesnone of Apple’s references “apply a dark coatingto
anything like Iwamiya’s light shield/filter design.” PO Sur-reply 5;
Ex.2100 9 16. In Masimo’sview, this is because a person of ordinary skill
in the art would have understood it is “desirable to funnelas much of the
‘observation light’ entering the cavity [undemeath Iwamiya’s filter 17 and

frame 18] to the detector [9] as possible.” PO Sur-reply 56 (citing
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Ex. 1004, Fig. 4, 7:50-61, 8:20-23); Ex. 210099 16—17. Masimo maintains
Apple’s proposed addition of a dark-colored coatingto the underside of
frame 18 would reduce the amount of light within that cavity from reaching
the detector, thereby undesirably reducing the signal. PO Sur-reply 5 (citing
Pet. Reply 4); Ex. 2100 94/ 17, 23. Masimo agrees with Apple that “Iwamiya
does not expressly discuss the material for ‘light shielding frame 18 in the
embodiment of Figures 14, but Masimo contends Iwamiya “specifically
discloses ‘metal with a light shielding property’” for holder portion 43 in the
different embodiment of Figures 11-14. PO Sur-reply 5-6 (citing Ex. 1004,
8:38—42, 18:61-64); Ex. 2100 99 13—14. Masimo concludes a person of
ordinary skill in the art “would naturally use that disclosed material with the
light shielding property for the light shielding frame [ 18] to achieve”
Iwamiya’s goals. PO Sur-reply 6; Ex. 2100 9 13—-14.

Further according to Masimo, Dr. Anthony’stestimony that a
dark-colored coating would advantageously reduce signal noise is not
supported persuasively by evidence. See PO Sur-reply 67 (citing Pet.
Reply 4; Ex. 1042 999, 12). Masimoasserts Dr. Anthony’s evidence
discusses “scattered/reflected light in tissue” which “is a different
phenomenon that is inapplicable to Iwamiya’s sensor cavity because there is
no tissue or blood to absorb and change the signal.”” Id.; Ex. 210099 18—19.
Dr. Anthony’s evidence also relates to “detectors receiving emitted light
which bypassedthe tissue (light piping),” which Masimo asserts [Iwamiya
already addresses with reflection layers 13 and 15, and optical filter 17.
Sur-reply 6-7; Ex. 2100 99 19-20.
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Masimo furtherargues Apple proposes to “add a coating to block light
from bypassing [wamiya’s optical filter. . . but laterinconsistently proposes
removing Iwamiya’s filter altogether, thereby eliminating the alleged reason
for the coating.” PO Sur-reply 7 (citing Pet. Reply 12); Ex. 210099 21-22.
Masimo asserts this alleged inconsistency “reveals [Apple] relied on

hindsight analysis to salvage an inoperable combination.” PO Sur-reply 7.

(vi)  Analysis and Determination as to Motivation to Combine with a
Reasonable Expectation of Success

For the followingreasons, we find a preponderance of the evidence
establishes that a person of ordinary skill in theart would have been
motivated to combine Iwamiya and Sarantos, by using a dark-colored
coating as taught by Sarantos on the exterior surface of Iwamiya’s frame 18,
with areasonable expectation of success.

First, we agree with Apple’s position that Iwamiya providesno detail
concerning the structural configuration of frame 18, apart from the
illustrations of frame 18 in Figures 1-4. Iwamiyasimply identifies the
frame as “a light shielding frame,” which is a functional description apart
from the word “frame.” Ex. 1004, 8:38—47. We do not discern, and Masimo
does not cite, any disclosure in Iwamiya conceming a specific material or
structure of frame 18 that achievesthe light shielding function. Thus,
Iwamiya leaves it to a person of ordinary skill in the art to choose a material
or structure to incorporate within frame 18 to shield light away from
reaching light receiving unit 9 without passing through optical filter 17. See
id. at 8:38-57, Fig. 4. We find Apple’s reliance on Sarantosas disclosing a
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suitable light-shielding material or structure for use with Iwamiya’s

frame 18 is invited by Iwamiya’s disclosure, rather than assuming a problem
in Iwamiya that does not exist as Masimo and Dr. Duckworth would have it.
See, e.g., Ex. 2002 99 71-73; Ex. 2070 99 59, 65, 91.

Sarantos in turn provides a light-based sensor incorporating
photodetector elements 2212 shielded from stray light by in-mold
label 2276, or alternatively by a painted or silk-screened mask. See
Ex. 1005, Fig. 22, 17:1-25. In particular, these structures “may be black or
otherwise rendered opaque to light to prevent light from” reaching
photodetector elements 2212 except through window regions 2226, such as
“stray light” from sources other than light source 2208. Id. at Fig. 22,
17:6—-16. That function is similar to the function of Iwamiya’s light
shielding frame 18 shielding light away from reaching light receivingunit 9
withoutpassing through optical filter 17, discussed above. Further, Masimo
does not dispute that one or more of Sarantos’s light-shielding structures
correspond to a “dark-colored coating” per claim 2.

We conclude that Iwamiya’s leaving the selection of a light-shielding
material or structure to incorporate within frame 18 open to the designer’s
choice, coupled with Sarantos’s disclosure of a dark-colored coating as
performing a light-shielding function, provides ample motivation for
Apple’s combination. Thus, we are persuaded by Dr. Anthony’s testimony

to this effect.’ See Ex. 1003 99 41-44; Ex. 1042 99 7-8; KSR, 550 U.S.

? The disclosures of Iwamiya and Sarantos provide sufficient evidentiary
support for Dr. Anthony’s conclusion. We do not rely on his additional

42 MASIMO 2036
Apple v. Masimo
IPR2024-00244



PUBLIC VERSION
IPR2022-01465
Patent 10,687,745 B1

at 417 (“[ A] court must ask whether the improvement is more than the
predictable use of prior art elements according to their established
functions.” (emphasis added)). “A person of ordinary skill is also a person
of ordinary creativity, not an automaton,” and “in many cases a person of
ordinary skill will be able to fit the teachings of multiple patents together
like pieces of a puzzle.” KSR, 550 U.S. at 420-21.
We are not persuaded by Dr. Duckworth’s testimony that
Dr. Anthony’s motivation is negated by the fact that Sarantos’s
light-absorptive material is used to block stray light such as ambient light,
whereas Iwamiya’s optical filter 17 already performs that function by
removing ambient light. See Ex. 2002 9 73; Ex. 207099 61, 64—65,91.
There is no point to Iwamiya’s optical filter 17 removing ambient light so
that it cannotreach light receiving unit 9, unless Iwamiya’s frame 18 also
shields ambient light from reaching unit 9 by bypassing filter 17. Also, the
fact that Sarantos’s dark-colored coating is disposed within a translucent or
transparent material (see Ex. 207099 64, 91; Ex. 2100 9 16) does not negate
Apple’s motivation, because Iwamiyadoes not limit the material or structure
to be used in light shielding frame 18, as discussed above.
We acknowledge Masimo’s point that Iwamiya discloses, in the

embodiment of Figures 11-14, holder portion 43 for light receiving unit 33,
wherein holderportion 43 is “formed of a metal with a light shielding

property, such as aluminum, and its surface is subjected to aluminate

citation to Exhibits 1013 and 1067 as allegedly showing “the use of such a
dark-colored coating was common practice well before the 745 Patent.”
Ex. 1042 9 7; see Ex. 21009 16 (Dr. Duckworth disagrees).
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treatment to havea reflection function” in order to “optically protect[]” light
receiving element 33a. Ex. 1004, Fig. 14, 18:61-65. However, holder
portion 43 is a different structure than light shielding frame 18, as Iwamiya
demonstrates by using different reference numerals 18 and 43 in the
respective figures, whereas “the same components. . . are denoted by the
same references numerals” including scattered light taking unit 8 and optical
filter 17. Id. at 14:55-67, 18:1-4,18:51-60; Ex. 10429 11-12

(Dr. Anthony testifying these are different embodiments); Ex. 1059,
88:12-91:20 (Dr. Duckworth agreeing these are different embodiments).
Thus, Masimo’s and Dr. Duckworth’sattempt to limit the light shielding
function of frame 18 to using a reflective surface as in holder portion 43 is
not persuasive. See, e.g., Ex. 200299 75-77; Ex. 2070 99 59-60, 91;

Ex. 2100 99 13-15.

At best for Masimo and Dr. Duckworth, Iwamiya’s description of
holder portion 43 establishes that a reflective material is one example of a
structure that may be used in frame 18 to perform its light shielding
function. See, e.g., Ex. 200299 75-77; Ex. 2070 99 59-60, 91; Ex. 2100
99 13-15. Iwamiyadoes not teach away from using an absorptive material
in frame 18 to perform light shielding as disclosed by Sarantos, instead of a
reflective material as in Iwamiya’s other embodiment, because Iwamiya
does not criticize, discredit, or otherwise discourage light absorption by
frame 18. See Ex. 1004, 18:61-65, 28:64-29:1,39:20-24 (cited at Ex. 2002
975 and Ex. 207099 59, 91); In re Fulton,391 F.3d 1195, 1201 (Fed. Cir.
2004). Forexample, Iwamiya simply indicates that holder portion 43 may

be made reflective in order to optically protect light receiving unit 33,
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withoutidentifying any particular benefit achieved by usinga
light-reflecting material (specifically) for that purpose, much less any
particular detriment caused by using a light-absorptive material for that
purpose. See Ex. 1004, 18:61-65, 28:64-29:1,39:20-24.

Dr. Anthony and Dr. Duckworth disagree as to the relative advantages
and disadvantages of using a light-absorptive material versus a
light-reflecting material as Iwamiya’s light shield. Dr. Anthony testifies that
a light-absorptive material in Iwamiya would beneficially “limit[]
reflections, which could lead to stray light” reaching light receiving unit 9
(Ex. 1003 9 43), and further “would havebeen more effective than a
reflective material” by reducing light scattering underneath frame 18 which
“could increase optical interference and reduce measurement accuracy”

(Ex. 104299 9, 12—13). Dr. Duckworth objects that Dr. Anthony’s
foregoing testimony constitutes impermissible hindsight relying on

>745 patent disclosures (not prior art disclosures), and that using a
light-reflecting material would beneficially redirect light towards optical
filter 17 to increase the signal strength versus a light-adsorptive material.
Ex. 2002 9] 7879 (citing Ex. 1001, 8:59-9:10,9:34-36); Ex. 2070 61—
63,91; Ex. 2100 9 1620, 23.

We need not delve intothese disagreements, because the Federal
Circuit’s “precedent. . . does not require that the motivation be the best
option, only that it be a suitable option from which the prior art did not teach
away.” PAR Pharm., Inc. v. TWI Pharms., Inc., 773 F.3d 1186, 1197-98
(Fed. Cir. 2014). Asdiscussed above, Sarantos indicates a light-adsorptive

material is a suitable option for performingthe light-shielding function of
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Iwamiya’s frame 18, even if a light-reflective material might be a better
option. Also as discussedabove, Iwamiyadoes not teach away from using a
light-absorptive material.

Part of Apple’s combination is to retain Iwamiya’s optical filter 17,
rather than removing the filter. See Pet. 13—16 (not specifyingthatthe
combination includes removing filter 17); Pet. Reply 2—5 (statingthe
combination “ensure[s] light is blocked from reaching the photodiodes
except through the opening permitted by optical filter 17 (emphasis added));
id. at 4 (referring again to filter 17 being in the combination); id. at 12
(referring to “adapting the optical filter to pass both red and infrared light
(or implementing an oximeter without such a filter)” (emphasis added)).
Thus, Apple’s arguments are not inconsistent in this regard, as Masimo
would haveiit.

We moreover agree with Dr. Anthony’s testimony that a person of
ordinary skill in the art would have had a reasonable expectation of success
in placing a dark-colored coating on the exterior surface of Iwamiya’s
frame 18 to function as a light shield. See, e.g., Ex. 1003 943; Ex. 1042
94 7-8. Masimo does not oppose, and Dr. Duckworth does not disagree
with, this testimony.

We finally note that our foregoing findings and conclusions
concerning motivation to combine Iwamiya and Sarantos with a reasonable
expectation of success are not inconsistent with the decisions rendered
during the ITC Investigation. See Ex. 1033, 226228 (ITC Initial
Determination, finding “the evidence clearly and convincingly shows a

reason to use a dark-colored coating for the ‘light shielding frame” in
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Figure 4” of Iwamiya, such as “to improvethe light-shielding properties,”
and “one of ordinary skill in the art would have expected successin
implementing this change”); Ex. 2104, 51-53 (ITC Opinion, affirming the
Initial Determination “regarding prima facie obviousness,” and
affirming-in-part and reversing-in-part regarding objective indicia of

nonobviousness).

d) Two Different Wavelengths (Oxygen Saturation) — Motivation to
Combine Iwamiya and Sarantos

The parties dispute whether a person of ordinary skill in the art would
have been motivated to modify Iwamiyato use light of two different
wavelengthsto determine blood oxygen saturation at the wrist, in view of
Sarantos. We consider their disagreements as to the significance of

Sarantos’s disclosure in this regard, then we turm to motivation to combine.

(i)  Sarantosvs. Claim 2 — Two Different Wavelengths
(Oxygen Saturation)

The parties dispute the significance of Sarantos’s disclosureas to
using light of two different wavelengths (red and infrared) to determine
blood oxygen saturation at the wrist. We summarize the pertinent

disclosures in Sarantos, then we consider the parties’ dispute.

(1)  Sarantos Disclosure

As discussed above in Section II1.D.2, Sarantos discloses a fitness
monitorworn on a user’s wrist like a wristwatch, which utilizes PPG

(light-based) sensorsto determine the wearer’s heart rate.
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Sarantos further discloses that “multiple light-emitting devices” may
be usedin its device. Ex. 1005, 13:34-36. “For example, it may be
desirable to utilize an LED that predominantly emits light in the green light
spectrum for the purposes of detecting heartrate.” Id. at 13:39-44. “Atthe
same time, [PPG] techniques may also be used to measure other
physiological parameters besides heart rate, such as blood oxygenation
levels” by “utiliz[ing] an LED that predominantly emits light in thered or
infrared spectrum.” Id. at 13:44-53 (emphasesadded); see also id. at
13:53—-14:22 (discussing implementation details).

(2)  Petitioner’s Contentions (in the Petition)

In the Petition, Apple asserts “Sarantos discloses LEDs configured to
emit different wavelengths of light, such as red and infrared, in a
physiological monitoringdevice.” Pet. 18 (citing Ex. 1005, 13:40-53);
Ex. 1003 9 53.

(3)  Patent Owner’s Opposition

Masimo argues “Sarantos never suggests using red and infrared LEDs
togetherin the samedevice,” and Sarantos instead “uses green light in the
range of 500-550 nm to measure pulse rate.” PO Resp. 35 (citing Ex. 1005,
13:39-44,18:35-41); Ex. 2002 991. Masimo asserts “Sarantos mentions
red or infrared light only briefly” and “Sarantos does not disclose howto
implement both ared and infrared light source in a way that would result in
a working device.” PO Resp. 35-36 (citing Ex. 1005, 13:40-53); Ex. 2002
991. According to Masimo: “Sarantos characterizedred and infrared light

as ‘dramatically different wavelengths’ than the 500-600 nm range that
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Sarantos contemplated and explained that hisdisclosure was ‘not tailored for
use in other spectrums, such as the red or infrared spectra.”” PO Resp. 36
(quoting Ex. 1005, 18:35-51); Ex. 20029 91.

(4)  Petitioner’s Reply

Apple replies that the Petition relies on Sarantos “not for the
structures of Sarantos’s own device” as Masimowouldhave it, “but rather
for its reference to well-known techniques for measuring oxygen saturation
using two wavelengths of light (i.e., red and infrared wavelengths).” Pet.
Reply 10—11 (citing PO Resp. 33-35; Pet. 18—19; Ex. 1005, 13:40-14:22);
Ex. 1042 9 22. Atthesame time,accordingto Apple, “Sarantos clearly
contemplates embodiments where its device would measure blood
oxygenation levels using red and infrared light” by describing “structural
adaptations that can be made to accommodate multiple LEDs of different
wavelengths.” Id. at 11 (citing Ex. 1005, 13:34-36, 13:44—14:22); Ex. 1042
q23.

Apple asserts “Sarantos’s use of ‘green/yellow’ light in preferred
embodiments also does not constitutea teachingaway,” becauseit does not
criticize, discredit, or discourage using red and infrared light to determine
oxygen saturation. Pet. Reply 11 (citing Meiresonne v. Google, Inc.,

849 F.3d 1379, 1382 (Fed. Cir. 2017)); Ex. 10429 23. Apple arguesa
person of ordinary skill in the art, upon “reviewing Sarantos’s alternative
embodiments for measuring blood oxygen levels at [Ex. 1005, 13:36—14:22]

would have understood and found obvious that the ratios/dimensions of

49 MASIMO 2036
Apple v. Masimo
IPR2024-00244



PUBLIC VERSION
IPR2022-01465
Patent 10,687,745 B1

Sarantos’s . . . ph otodetectors could and would be suitably optimized for the
detection of red/infrared light.” Pet. Reply 11; Ex. 1042 9 23.

(5)  Patent Owner’s Sur-reply

i i ) 4 i uri
Masimo replies that Sarantos’s disclosures concerning measurin
oxygen saturation at the wrist are “at best, a speculative invitation for

experimentation.” PO Sur-reply 12; Ex. 207099 57, 88.

(6)  Analysis and Findings as to Sarantos’s Disclosure of Using Red and
Infrared Light to Determine Oxygen Saturation at the Wrist

For the followingreasons, we find a preponderance of the evidence
establishes Sarantos discloses a wrist-wom fitness monitor that utilizes red
and infrared light to determine the wearer’s blood oxygen saturation.

We find Sarantos discloses “a wristband-type wearable fitness
monitor 200 that incorporates a PPG sensor”—that is, a light-based sensor.
Ex. 1005, Fig. 2, 7:12—13 (illustrating and describing monitor 200); id. at
1:11-19 (“PPG sensors typically include a light source and a photodetector
that are placed adjacent to a person’sskin.”).

We find Sarantos focuses on utilizing monitor 200 to determine the
wearer’s “heartrate,” using green light (500-550 nm) detected by a
non-square photodetectorelement 212. Seeid. at Fig. 2, 1:19-56, 5:7-17,
7:12-23,18:35-37, 18:42—44 (“Light sources emitting light in the green
spectrum are particularly well-suited for . . . measuringheart rate.”).
Sarantos adds that its non-square photodetector element 212 “may see

similar performance with light sources that emit light predominantly in the
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500 nm to 600 nm range, which includes yellow light as well as some light
orange light.” Id. at 18:37—41.

We find Sarantos also indicates monitor 200 may more broadly be
used for “biometric monitoring” (i.e., not just heartrate). Id. at 6:66—7:16.
As one example, Sarantos states “differenttypes of light sources may be
used for some or all of the light sources” in order to determine heart rate as
well as “blood oxygenation levels.” Id. at 13:34-53. Sarantos indicates this
may be done by “utilizling] an LED that predominantly emits light in the
green light spectrum for the purposes of detecting heart rate since the
fluctuations in thelight that is emitted back out of the person’s skin may be
more pronounced in the green light spectrum,” while “[a]t thesame time. . .
utiliz[ing] an LED that predominantly emits light in the red or infrared
spectrum” to measure blood oxygenation levels. /d. Inparticular: “[T]he
light source 108 on theleft side of FIG. 2 may be a green-wavelength LED,
and the light source 108 on the right side of FIG. 2 may be a red- or
infrared-wavelength LED.” Id. at 13:53-58.

Sarantos recognizes that red light wavelengths (e.g., 660 nm) and
infrared light wavelengths (> 700 nm)!? are “dramatically different” than the
green light wavelengths (500-550 nm) that are the focus of Sarantos’s
disclosure for measuring heartrate. /d. at 18:35—48. Therefore, Sarantos
cautionsthat “[t]he aspect ratios and dimensional values discussed” for

specific embodiments of non-square photodetector element 212 “are tailored

10 See, e.g., Ex. 1004, Fig. 6 (visible light spectrum spans approximately
400-700 nm, and infrared spectrumbegins at approximately 700 nm).
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based on the green/yellow light spectrumand are not tailored for use in other
spectrums, such as thered or infrared spectra.” Id. at 18:48-51.

The foregoing disclosures clearly reflect that Sarantos contemplated
using its wrist-worn monitor 200 to determine the wearer’s heart rate (using
green light) and the wearer’s blood oxygen saturation (using red and infrared
light).!! We disagree with Masimo’s position that this disclosure is merely
aspirational. We conclude that, in context, Sarantos uses the term “may” to
indicateits disclosures conceming blood oxygen saturation determination
are optional embodiments of Sarantos’s invention, not to indicate doubt that
this could be done. See Ex. 1005, 13:34-14:22,20:34-51. The tenor of
Sarantos’s disclosure in this regard is that this could be done by a person of
ordinary skill in the art, not that it might not be possible to do so. See id.
at 13:34—14:22.

Sarantos’s statement that ““[t ]he aspect ratios and dimensional values
discussed” for specific embodiments of non-square photodetector
element 212 “are tailored based on the green/yellow light spectrum and are
not tailored for use in other spectrums, such as the red or infrared spectra,” is
not to the contrary. Id. at 18:35-51. This disclosure merely means that the

various details Sarantos provides for particular aspect ratios and dimensional

" Sarantos actually refers to using “light in the red or infrared spectrum” to
measure oxygen saturation. Ex. 1005, 13:44-49 (emphasis added),
18:44-48. However, Masimo acknowledges Sarantos discloses “the fact
that red and infrared light are conventionally used in pulse oximetry”

(PO Resp. 56-57 (emphasisadded)), and does not rely on Sarantos’s use of
the disjunctive “or” in opposition to Apple’s unpatentability contentions.
See Tr.41:16-21.
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values for non-square photodetector elements, which are optimized for
detecting green light to determine heart rate,'? will need to be adjusted in
order to detect red or infrared light to determine blood oxygen saturation as
disclosed earlier in Sarantos. Seeid. at 13:40-58, 18:35-51; see also

Ex. 1042 9 23 (Dr. Anthony opining that a person of ordinary skill in the art
“would have understood. . . that the ratios and dimensions of Sarantos’s
[non-square photodetector elements] could and would be suitably adjusted to
optimize for the detection of red and infrared light” to determine blood
oxygen saturation). This does not teach away from usingred or infrared
light to determine blood oxygen saturation.

At the same time, we agree with Dr. Duckworth’s testimony that
Sarantos leaves many implementation details for measuring blood oxygen
saturation at the wrist to the knowledge and skill of a person of ordinary skill
in the art. See Ex. 1005, 13:40-58, 18:35-51; Ex. 20029 91; see also
Amgen Inc. v. Hoechst Marion Roussel, Inc.,314F.3d 1313, 1354-55
(Fed. Cir. 2003) (“[ W]e hold a presumption arises that both the claimed and
unclaimed disclosures in a prior art patent are enabled,” but “the patentee
may argue that the relevantclaimed or unclaimed disclosures of a prior art
patentare not enabled[.]””). The limited disclosure of Sarantos in this regard

is a factor we consider below in Section II1.D.3(e), when assessing whether

12 See, e.g., Ex. 1005, 8:39-58,9:48-10:50 (discussing a non-square
photodetector element having an aspectratioof 2.8 to 1, for use with green
light in the 515-545nmrange); id. at 10:51-13:27 (discussing various
aspect ratios, dimensions, and shapes, for non-square photodetector
elements).
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Apple has established a reasonable expectation of success in modifying
Iwamiya’s wrist-worn device to utilize red and infrared light to measure
blood oxygen saturation.

We finally note that our foregoing findings concerning Sarantos’s
disclosure are not inconsistent with the decisions rendered during the ITC
Investigation. See Ex. 1033, 228-231 (ITC Initial Determination, finding
“Sarantos includes a suggestion to use multiple emitters with PPG sensors to
measure blood oxygenation levels[.]”); Ex. 2104, 51-53 (ITC Opinion,
affirming the Initial Determination “regarding prima facie obviousness,” and
affirming-in-part and reversing-in-part regarding objective indicia of
nonobviousness).

In conclusion, we find Sarantos discloses a wrist-worn fitness monitor
that utilizes red and infrared light to determine the wearer’sblood oxygen
saturation. Also, we leave theissue of reasonable expectation of success of

doing this in Iwamiya to further discussion below in Section I11.D.3(e).

(ii)  Motivation for Combining Iwamiya and Sarantos to Use Red and
Infrared Light to Determine Oxygen Saturation at the Wrist

(1)  Petitioner’s Contentions (in the Petition)

In the Petition, Apple argues a person of ordinary skill in the art
would have been motivated to modify Iwamiyato employred and infrared
LEDs, “in order to enable the sensor to perform a larger number of
physiological measurements, thereby increasing the functionality of the
sensor,” in view of Sarantos. Pet. 18 (citing Ex. 1005, 13:40-53); Ex. 1003
4 53. Asdiscussed above in Section II1.D.3(d)(i), the cited disclosures in
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Sarantos concern usingred and infrared LEDs to determine blood oxygen
saturation. See Ex. 1005, 13:34-53.

(2)  Patent Owner’s Opposition

First, Masimo argues Iwamiya teaches away from following
Sarantos’s teachings for measuring blood oxygen saturation. See PO Resp.
29-33, 34-35. Masimo argues and Dr. Duckworth testifies, by way of
technological background, that utilizing pulse oximetry to determine blood
oxygen saturation requires “light of at least two wavelengths, typically red
[about 600-700nm] and infrared [about 800-950 nm].” /d. at 4 (citing
Ex. 1013, 16, 23, 40); Ex. 2002 9] 54-55. According to Masimo: “The
relative amounts of red and infrared light detected during systole and
diastole can be used to calculate a ratio of ratios, which can then be mapped
to an oxygen saturation value indicating the proportional amount of
hemoglobin carrying oxygen” utilizing a “complex algorithm.” Id. at 4-5;
Ex. 2002 9 54-55.

Masimo then asserts Iwamiyateaches away from utilizing red light
(660nm) in its device. See PO Resp. 2,29-33,34-35. According to
Masimo, “Iwamiya was particularly concemed about weak signal strength
caused by melanin in the skin absorbing UV and visible light,” so “Iwamiya
dedicated substantial disclosure to addressing that problem by usinginfrared
light at 940 nm for measuring pulse waves and filtering out other
wavelengths below 900 nm™ via optical filter 17. Id. at 2, 29 (citing
Ex. 1004, 9:40-43,10:34-38, 11:19-23); Ex. 2002 9 89; Ex. 2070 9] 46, 93.

Masimo particularly cites Iwamiya’s description that “melanin[] pigment has

55 MASIMO 2036
Apple v. Masimo
IPR2024-00244



PUBLIC VERSION
IPR2022-01465
Patent 10,687,745 B1

extraordinarily high absorbance in a wavelength band from ultraviolet light
to visible light” (including red light needed to determine oxygen saturation)
as resulting in a “weak light” signal such that a pulse wave “cannot be
detected.” Ex. 1004, 1:62—2:6; PO Resp. 29 (citing Ex. 1004, 1:62-2:6);
Ex. 2070 944647, 94.

Masimo contends Iwamiya repeatedly teaches to useinfrared light at
940 nm to measure a pulse wave, in order to avoid the light absorption
problem associated with melanin in the skin. See PO Resp. 29 (citing
Ex. 1004, 6:31-34, 10:34-38, 11:43-49,15:26-29,20:51-55,21:62-67,
22:24-31,32:57-60,42:44-48, 44:15-20). Masimo annotates [wamiya’s
Figure 6 to illustrate this argument. See PO Resp. 31; Ex. 20709 94. Thus,
according to Masimo, Iwamiya “tailors multiple aspects of its sensor design”
to measure infrared light at 940 nm rather than visible light, such as red light
at 660 nm or green lightat 500-550nm. /d. at 31-32 (citing Ex. 1004,
Fig. 9 (with annotations), 8:29-37); Ex. 2070 444849, 95. This includes
optical filter 17, which blocks light below 900 nm from reachinglight
receiving unit 9, “in part to avoid measurement changes due to external
light” such as sunlight. PO Resp. 32 (citing Ex. 1004, Figs. 3, 4, and 8 (with
annotations), 4:26-27, 8:38-47); Ex. 2070 94 49, 96. Masimo concludes
Iwamiya teaches away by “expressly teach[ing] against using UV or visible
light due to weak signal problems,” so there is no motivation to use red light
in Iwamiya based on the sparse disclosure in Sarantos discussing
determination of blood oxygen saturation. PO Resp. 32-33,35; Ex. 2002
1990-91; Ex. 2070 99 50, 52, 97-98.
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Second, Masimo argues Apple’s proffered modification of Iwamiyato
measure blood oxygen saturation is inoperable. See PO Resp. 2, 33-34.
Here, Masimo again relies on Iwamiya’s disclosures concerning difficulties
in utilizing visible light to measure a pulse wave in users having skin with a
large amount of melanin, as discussed above. Seeid. at 2, 33—34. Masimo
then asserts Sarantos was designed for green, yellow, and orange
wavelengthsin the 500—-600 nm range to measure heart rate, “and ‘not
tailored for use in other spectrums, such as the red or infrared spectra.’”
PO Resp. 2, 33-34 (quoting Ex. 1005, 18:48-51) (citing Ex. 1005, 13:39—
44,18:35-41); Ex. 2002 9 89-91; Ex. 2070 99 46, 50, 98.

According to Masimo, “Apple fails to address that Iwamiya’s optical
filter was designed to block the very operating wavelengths [below 900 nm]
that[Apple] proposes adding from Sarantos,” which would render Apple’s
combination inoperable becauseit blocks all light below 900 nm, including
thered light (660 nm) needed to measure oxygen saturation and the green
and other visible light (500-600 nm) used by Sarantos to measure heart rate.
PO Resp. 2, 34; Ex. 2070949 48, 51, 98.

(3)  Petitioner’s Reply
Apple replies that a person of ordinary skill in theart “would have
known how to make predictable adaptations to Iwamiya’s device that would
allow the device in the Iwamiya-Sarantos combination to measure oxygen
saturation.” Pet. Reply 11-12 (section heading). Apple asserts the evidence
of record “confirms that a [person of ordinary skill in theart] wouldhave

known howto adapt Iwamiya’s device to measure blood oxygen levels using
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red/infrared light as taught in Sarantos.” /d.;Ex. 10429 25. In particular,
according to Apple, “Iwamiya’s device already includes 940 nm in frared
LEDs that would be suitable for measuringblood oxygen levels.” Pet.
Reply 12; Ex. 10429 25. Apple asserts “it would have been obvious and
straightforward to augment the device with one or more LEDs emitting red
light” in order to determine blood oxygenation saturation, “e.g., by adding
one or more red LEDs or replacing one of Iwamiya’s two original infrared
LEDs with ared LED.” Pet.Reply 12; Ex. 10429 25. In support,

Dr. Anthony annotates Iwamiya’s Figures 2 and 3 to identify three potential
arrays of red and infrared LEDs to incorporate within Iwamiya’sdevice. See
Ex. 1042 9 25 (pgs. 29-33). Dr. Anthony also testifies “that optimizing
sensitivity of the photodiodes for oxygen saturation, adapting the optical
filter to pass both red and infrared light (or implementing an oximeter
withoutsuch a filter), and performing basic signal processing algorithms for
calculating oxygen saturation were all known, obvious, and well within” the
level of ordinary skill. Pet.Reply 12; Ex. 10429 25 (pgs. 33-35) (citing
Ex. 1001, 1:31-2:27; Ex. 1013, 96; Ex. 1070, Abstract; Ex. 1071 9 52;

Ex. 1080 9 137).

Apple argues Iwamiyadoes not teach away from Apple’sproposed
modification using infrared and red light to determine oxygen saturation.
See Pet. Reply 12—13. Apple acknowledges Iwamiya’sexisting device
detects “a pulse wave for measuring a pulse rate (heart rate) using a single
wavelength of infrared light at 940 nm,” but asserts “Iwamiyanever
criticizes, discredits, or otherwise discourages the use of two wavelengths of

red and infrared light for the purpose of measuring oxygen saturation.”
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Id. (citing Ex. 1004, 1:62-2:6, 6:32-35; Meiresonne, 849 F.3d at 1382);

Ex. 1042 9 26. Forexample, according to Apple, “Iwamiya’s preferred

940 nm wavelength light for pulse rate measurements could still be retained
in the Iwamiya-Sarantos combination” by utilizing that same infrared light
to measure oxygen saturation. Pet.Reply 13 (emphasis added) (citing

Ex. 1013, 16, 52, 62-63, 73, 79-80; Ex. 1040, 4; Ex. 1050, 1; Ex. 10529 7;
Ex. 1053, 3—4; Ex. 1056, 16). Apple adds that the “desire to expand the
capabilities of Iwamiya’s device by adding a red wavelength to measure
oxygen saturation in addition to pulse rate would have justified any

reasonably necessary design tradeoffs.” /d.

(4)  Patent Owner’s Sur-reply

Masimo responds that Apple’s Reply improperly includes “new
combinations and modifications of” Iwamiya in light of Sarantos, “beyond
the Petition.” PO Sur-reply 2-3 (citing Ariosa Diagnostics v. Verinata
Health, Inc., 805 F.3d 1359, 1367 (Fed. Cir. 2015); Ex. 2101, 19:5-12,
27:1-17,99:21-100:12). In particular, according to Masimo: “The Petition
proposed a non-functional modification that added a red emitter but kept
Iwamiya’s other features,” whereas “the Reply asserts anew theory that
alleges ‘predictable adaptations’. . . which Iwamiyateaches are
undesirable.” Id. at 4-5, 7 (citing Pet. Reply 11-12).

On the merits, Masimo reiterates that “Iwamiya’s goal is to obtain
pulse rate measurements without interference from pigment and ambient
light,” which Masimo argues “requires” LEDs that emit infrared light

having a wavelength of 940 nm, a photodetector with strong spectral
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sensitivity for 940 nm light, and an optical filter that removes light below
900 nm. PO Sur-reply 4, 8 (emphasis added) (citing PO Resp. 29-33;

Ex. 1004, 1:62-2:6, 6:31-34, 8:29-31, 8:38-47,10:34-38, 13:1-23);
Ex.207099 14,4647, 63; Ex. 2100 4 34. Masimo asserts Iwamiya thus
teaches Apple’s proposed modifications are undesirable, because they
“destroy Iwamiya’s functions and advantages™ and “generally conflict with
Iwamiya’s teachings.” PO Sur-reply 4-5, 7-8 (citing PO Resp. 29-33,
20-21); Ex. 210099 34-37. In particular, Masimo maintains “Iwamiya
discourages detecting visible light, includingred light,” thereby teaching
away from using visible light to determine oxygen saturation. PO Sur-
reply 8; Ex. 2070 9 94. Dr. Duckworth also testifies that Dr. Anthony’s
identification of three potential arrays of red and infrared LEDs in Iwamiya
“irradiate different tissue locations with different wavelengths of light,
which would result in noisy or unusable signals.” PO Sur-reply 8; Ex. 2100
9 31-33.

(5)  Analysis and Determination as to Motivation for Combining Iwamiya
and Sarantos to Determine Oxygen Saturation at the Wrist

As an initial matter, we disagree with Patent Owner’s position that
Apple’s Reply exceeds the proper scope for a reply. In the Petition, Apple
asserts it would havebeen obviousto modify Iwamiya to employ red and
infrared LEDs, “in order to enable the sensor to perform a larger number of
physiological measurements,” in view of the Sarantos disclosure at
column 13, lines 40-53. Pet. 18-19; Ex. 10039 53. The cited Sarantos

disclosure, as discussed above in Section II11.D.3(d)(i1)(1), discusses howred

60 MASIMO 2036
Apple v. Masimo
IPR2024-00244



PUBLIC VERSION
IPR2022-01465
Patent 10,687,745 B1

and infrared light may be used to determine blood oxygen saturation in a
wrist-worn device.

Masimo argues in opposition that Apple’s combination of Iwamiya
and Sarantos would havebeen inoperable. See PO Resp. 2,33-34. In
response, Apple’s Reply provides further detail for how a person of ordinary
skill in the art would have modified Iwamiya’s device to use red and infrared
light to measure blood oxygen saturation. See Pet. Reply 11-13; Ex. 1042
9 25. Accordingly, we find Apple’s Reply does not present an improper new
theory of obviousness as alleged by Masimo, but rather permissibly provides
further explanation of the argument first expressed in the Petition. See, e.g.,
Rembrandt Diagnostics, LPv. Alere, Inc., 76 F.4th 1376, 1383—84 (Fed. Cir.
2023).

Next, we determine Apple’s motivation contentions are supported by
a preponderance of the evidence. In particular, we find a person of ordinary
skill in the art would have known that modifying Iwamiya’s wrist-worn
device to determine blood oxygen saturation would have improved the
device, by enabling it to determine both the wearer’s heart rate (which
Iwamiya already does) and the wearer’s blood oxygen saturation (which
Iwamiya does not do, but Sarantos discloses). See Pet. 18—19; Pet. Reply
10-13; Ex. 1003 9 53; Ex. 1042 99 22-25; supra Section II1.D.3(d)(1)(1)
(finding Sarantos discloses a wrist-worn fitness monitor that utilizes red and
infrared light to determine the wearer’s blood oxygen saturation). Indeed,
Masimo does not dispute this core motivation contention providing the

reason why the combination would have been made.
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We also find a person of ordinary skill in the art wouldhave been
motivated to achieve this combination by usinginfrared light to determine
the wearer’s heart rate (as Iwamiyaalready does), and using red and infrared
light to determine the wearer’s blood oxygen saturation (as Sarantos
discloses). See Pet. 18—19; Pet. Reply 11-13; Ex. 1003 9 53; Ex. 1042
99 22-25. Iwamiyauses infrared light (940 nm) to determine the wearer’s
heart rate. See Ex. 1004, 1:41-42,6:31-34,9:3-5; Ex. 1003 9 53; Ex. 1042
41 25. Sarantos discloses that a wrist-worn fitness monitor may use green
light (500-550 nm) to determine the wearer’s heart rate, and usered light
(660 nm) and infrared light to determine the wearer’s blood oxygen
saturation. See Ex. 1005, 13:34-53,18:35-51; Ex. 1003 4 53; Ex. 1042
19 22-23, 25.

As Petitioner and Dr. Anthony acknowledge, this would have required
adding one or more red light emittersto Iwamiya’s device, with concomitant
changesto Iwamiya’s light collection and detection apparatus (i.e., optical
filter 17, light receiving unit 9, and processor) to accommodate thered light.
See Pet. Reply 11-12; Ex. 1042 99 23, 25 (citing Ex. 1005, Figs. 1 and 2,
13:34-14:22, 18:48-51). Concerning the addition of red light emitters,

Dr. Anthony persuasively annotates Iwamiya’s Figures 2 and 3 to identify
three potential arrays of red and infrared light emitters to achieve the
combination. See Ex. 1042925 (pgs. 29-33). Concerning the concomitant
changes, Dr. Anthony persuasively explains a person of ordinary skill in the
art “would have known howto. .. optimize the sensitivity of the
photodiodes [in light receiving unit 9], implementan optical filter that would

pass both red and infrared light, and implement commonly known signal
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processing algorithms for calculating oxygen saturation” within Iwamiya.
Ex. 1042 9 25 (pgs. 33-35) (footnote omitted) (citing Ex. 1001, 1:31-2:27).

We disagree with Masimo’s arguments and Dr. Duckworth’s
testimony to the contrary. First,to the extent Iwamiya teachesaway from
using visible light such as red light in its device, this teaching away applies
only to users having “a large amount of melanin[] pigment” in their skin,
“for example, in the case of a person of dark skin color.” Ex. 1004,
1:53-2:6, 6:31-34, 10:34-38, 11:43-49. Thus, so far as Iwamiya s
concerned, using visible observation light in a biometric sensor will work for
users having less than a “large amount” of melanin in their skin. See, e.g.,
id. at 1:28-52 (discussing how wristwatch type sensors had “generally used”
light with a wavelength shorter than 600 nm to determine heart rate prior to
Iwamiya’ suse of infrared light (940 nm) to determine heart rate); id. at
Fig. 6 (illustrating light absorption coefficients of oxy-hemoglobin and
melanin in the visible light range (400-700nm) and the near infrared light
range (700-1000+nm)). Federal Circuit “precedent. . . does not require
that the motivation be the best option, onlythat it be a suitable option from
which the prior art did not teach away.” PAR Pharm., Inc. v. TWI Pharms.,
Inc., 773 F.3d 1186, 1197-98 (Fed. Cir. 2014)).

Second, we are not persuaded by Dr. Duckworth’s testimony that
adding one or more red light emittersto Iwamiya’s device would have
resultedin signal problems for determining blood oxygen saturation. See
Ex. 2100 9 31-33 (cited at PO Sur-reply 8). Dr. Duckworth citestwo of

Dr. Anthony’s three proposed arrays, reproduced below (on the next page).
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7

FIG.2 FIG.3
Iwamiya, Figures 2 and 3 (Annotated at Ex. 1042 ] 25).

Figure 2 of Iwamiya (at left) is a plan view of back cover 3 of Iwamiya’s
wristwatch case, which Dr. Anthony annotated to identify the locations of
Iwamiya’s already-existing two infrared LEDs (in purple) and his twoadded
red LEDs (in red). See Ex. 10429 25; Ex. 1004, Fig. 3, 6:7-10, 6:31-39
(Iwamiya’s device hastwo light emitting units 6, located at the 3 o’clock
and 9 o’clock positions, emitting infrared light). Figure 3 of Iwamiya (at
right) is a cross-sectional view of I[wamiya’s wristwatch case, which

Dr. Anthony annotated to illustrate keeping one of Iwamiya’s
already-existing infrared LEDs (in purple), and replacing the other infrared
LED with ared LED (in red). See Ex. 10429 25. Dr. Duckworthtestifies a
person of ordinary skill in the art would have understood these two
modifications “would create signal problems because thered and infrared
LEDs are not in the samelocation,” so their respectively emitted light rays
“would travel through a very different path and through different tissue,”
“rendering the signals unsuitable for determining oxygen saturation.”

Ex. 2100 99 32-33 (citing Ex. 2079, 836:3—16, 838:4-25,845:7-16).
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Even acceptingthat conclusion, however, Dr. Duckworth does not

address Dr. Anthony’s third proposed array, reproduced below.
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FIG.3
Iwamiya, Figure 3 (Annotated at Ex. 1042 § 25).

Figure 3 of Iwamiya is a cross-sectional view of Iwamiya’s wristwatch case,
which Dr. Anthony annotated to illustrate replacing each of Iwamiya’s
already-existing twoinfrared LEDs with ared LED (in red) and an infrared
LED (in purple). See Ex. 1042925. Dr. Duckworth does not address this
third proposal at all, much less explain persuasively why such
closely-aligned red and infrared LEDs mighthave the same signal problems
as Dr. Anthony’s othertwo proposals. See Ex. 2100 49 31-33.

Third, Apple’s proposed modification of Iwamiya’s filter 17 to pass
red and infrared light is not inconsistent with [wamiya, as Masimo would
haveit. Iwamiyaindicates that its filter functionsto prevent “unnecessary
light, such as the external light” from reaching light receiving unit 9, and to
ensure “only the scattered light of the observation light” reachesunit 9 for

determining theuser’sheartrate. Ex. 1004, 13:1-11, Fig. 4. Iwamiya
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discloses usingits device only for determining heart rate, with infrared light
of 940 nm, so in that context Iwamiya configures the filter to remove
wavelengths of less than 900 nm. Seeid. at 1:41-42, 6:31-34,9:3-5,
13:1-11. A person of ordinary skill in the art would have appreciated that,
when improving Iwamiya’s device to determine heart rate and blood oxygen
saturation by using red light in addition to infrared light, the filter would be
modified to pass red and infrared light to prevent unnecessary light from
reaching unit 9 while ensuring the observation light reaches unit 9, per
Iwamiya’s teachings.

Fourth, as discussed above, Apple’s proposed combination of
Iwamiya and Sarantos would use infrared light (940 nm) to determine heart
rate per Iwamiya, rather than green light (500—550 nm) to determine heart
rate per Sarantos. Thus, no further modifications of Iwamiya are required to
utilize green light, so Masimo’s objections in that regard are irrelevant to
Apple’s proposed combination.

We finally note that our foregoing findings and determinations
concerning motivation to combine Iwamiya and Sarantos might differ, at
least in some respects, from the decisions rendered during the ITC
Investigation. See Ex. 1033, 228-231 (ITC Initial Determination, reviewing
arguments concerning motivation to combine, and “find[ing] that Apple has
failed to show by clear and convincing evidence that it would have [been]
obvious for one of ordinary skill to combine Iwamiya and Sarantosto
measure oxygen saturation”); Ex. 2104, 51-53 (ITC Opinion, affirming the
Initial Determination “regarding prima facie obviousness,” and

affirming-in-part and reversing-in-part regarding objective indicia of
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nonobviousness). Nonetheless, for the reasons provided above andbased on
the record presented in this proceeding, we conclude a preponderance of the
evidence supports Apple’s proffered motivations for why a person of
ordinary skill in the art would have combined Iwamiya and Sarantos without
impermissible hindsight.

For the foregoingreasons, we conclude Apple has articulated
sufficient motivatingreasons why a person of ordinary skill in the art would
have modified Iwamiya’s device, based on the teachings of Sarantos, to
determine blood oxygen saturation using red and infrared light. We
therefore turn to consider whether Apple additionally has established that

this could have been done with a reasonable expectation of success.

e) Two Different Wavelengths (Oxygen Saturation) — Reasonable
Expectation of Success

(i)  Petitioner’s Contentions (in the Petition)

In the Petition, Apple asserts a person of ordinary skill in the art
would have reasonably expected success in modifying Iwamiya to usered
and infrared light to determine oxygen saturation at the wrist, “because
Sarantos describes a physiological monitoring device including multiple
LEDs of different wavelengths.” Pet. 18—19 (citing Ex. 1005, 13:40-53);
Ex. 1003 9] 53.

(ii)  Patent Owner’s Opposition

Masimo responds that a person of ordinary skill in the art would not
have had any reasonable expectation of success in modifying [wamiya to

utilize red and infrared light to measure blood oxygen saturation at the wrist.
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See PO Resp. 36. Masimo relies heavily on evidence developed in the ITC
Investigation and the ITC’s corresponding decisions in this regard. See id.
at 36-40. Therefore, we summarize that evidence and those decisions, then

we summarize Masimo’s argument.

(1)  The ITC Investigation

Masimo initiated the ITC Investigation by filing a Complaint accusing
Apple of importing products, including the Apple Watch Series 6, that
infringethe *745 patent and other patents. See Ex. 103192. The asserted
claims of the 745 patent initially were claims 1-6, 8, 9, 11, 14, 20-24, and
26-27, which were later changed to claims 9, 18, and 27. Seeid. § 3;
Ex.2104,3 & n.4. Apple defendedin part by arguing claims 9, 18, and 27
are invalid as havingbeen obvious over Iwamiya and Sarantos. See
Ex. 1033, 224-241. Asignificantamount of testimony and documentation
produced during the ITC Investigation addressed technical challenges posed
by using the Apple Watch to measure blood oxygen saturation at the wrist
with light-based sensors. We summarize that testimony and documentation,

thenwe tum to the ITC’s decisions.

Brian Land’s Testimony

Mr. Brian Land, a “distinguished engineer” at Apple who leads the
Health Sensing Hardware development team including health sensors for the
Apple Watch, was asked upon direct examination by Apple’s counsel about
Apple’s development of a blood oxygen sensor for use in the Apple Watch.
See Ex. 2076 (Mr. Land’s trial testimony), 954:15-955:9,962:15-963:21.

Specifcaly,he wasaskec: [
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Id at 963:19-21. Heresponded as follows:

And we also had to work across -- at the wrist, which was

unprecedented --

Id. at 963:22-964:11.

Paul Mannheimer’s Testimony

Dr. Paul Mannheimer was hired by Apple in 2014 due to his

.
e
_ Ex. 2076 (Mr. Land’s trial
testimony), 962:14-963:15; see also Ex. 2008 (Dr. Mannheimer’s trial
testimony), 994:6—7; Ex. 2077 (Dr. Mannheimer’s trial testimony),
996:25-997:8. Dr. Mannheimer holds a Ph.D. in biomedical engineering,

and prior to joining Apple he spent about twenty years developing pulse

oximetry sensors, monitoring techniques, and alarm handling techniques,
specializing in the physio-optics of pulse oximetry. See Ex. 2008, 994:2-25,
1009:1-8; Ex. 2080 (Dr. Mannheimer’s deposition testimony),
180:22—-181:4.
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Dr. Mannheimer’s first assignment at Apple Was_

I < 2080, 173:9-13; see also Ex. 2008,

996:25-997:5 (he was “asked to look into doing pulse oximetry at the wrist

for the Apple Watch”); Ex. 2077, 1012:12-1 6_

Dr. Mannheimer was asked: “What was your reaction to receiving the

assignment of trying to develop a pulse oximeter for the wrist?” Ex. 2080,
173:14—-16. He answered:

My first reaction when actually

hearingit was intemally to my head rolling my eyes, thinking,

as I’d thought of it in the past with other clients, like good luck
with that.

Id. at 173:16-174:6; see also Ex. 2077, 1012:17-25 (repeating same
testimony).

Dr. Mannheimer was then asked: _
_ Ex. 2080, 174:7-8. He answered:

So the wrist is just enormously different from a
physiologic perspective than the fingertip or the forehead or the
ear, the more conventional sites for pulse oximet
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enormously weak.
Id. at 174:9-18; see also Ex. 2077, 1013:1-6 (repeating same testimony).

Dr. Mannheimer was also asked how theblood oxygen sensordeveloped at

Apple differed from sensors he had previously worked on, and he answered:

The clinical products that I
worked on previously for adults, peds, neonates and fetuses
operated on amuch more vascularized tissue bed, usually

fingers or forehead, or on the fetusit was the cheek.

Ex.2077,998:15-999:11.

Stephen Wavdo’s Testimony

Dr. Stephen Waydo is the director of the Human Interface Devices
Health group at Apple, which is responsible for health sensor algorithms in
the Apple Watch. See Ex. 2008 (Dr. Waydo’s trial testimony), 918:3-919:9.

Dr. Waydo was aske: [

- Ex. 2081 (Dr. Waydo’s deposition testimony), 166:4—6. He

answered:

The wrist is one of the most difficult places on the body
to do almost every physiological measurement.
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Id. at 166:7-167:5; see also Ex. 2008 (Dr. Waydo’s trial testimony), 938:21—
24 (Dr. Waydo was asked “And, in fact, it was extremely challenging to
develop the blood oxygen feature in the Apple Watch, correct?,”to which he

answered “Yes”).

Dr. Waydo was aso skec: [

Ex. 2078, 923:24-25. He answered:

ld. at 924:1-11.
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Tao Shui’s Testimony

Dr. Tao Shuiis an engineerat Apple. See Ex. 2082 (Dr. Shui’s

deposition testimony), 11:19-12:11. ||| | G

Id. at 106:4—

108:12. Hewas askec: I

- Id. at 108:13—-14. He answered:

The watch
1s worn on the wrist, and the wrist is well known for its lack of
signal.

Id. at 108:15-21.

Uevyn Block’s Testimony

Dr. Ueyn Block is an engineer at Apple. See Ex. 1036 (Dr. Block’s
trial testimony, confidential version), 895:3—896:17. He was asked: -

Id. at 902:13—-14. He answered in part that: -

ld. at 902:15-19.
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Apple’s R&D Documentation

Apple’s research and development documentation also discusses

technical challenges posed by measuring blood oxygen saturation at the

wrist using light-based sensorsin the Apple Watch. For example, an
internal status update presentation dated_ (see Ex. 2085, 1)

I . at 13.

ITC Decisions

In an Initial Determination, an Administrative Law Judge (ALJ) at the
ITC consideredthe parties’ dispute over whether a person of ordinary skill
in the art wouldhave had a reasonable expectation of success in combining
Iwamiya and Sarantos tomeasure blood oxygen saturation at the wrist. See
Ex. 1033, Cover Page, 228-231. The ALJ found Apple “ha[d]not clearly
and convincingly shown that one of ordinary skill in the art would have had
a reasonable expectation of success in modifying Iwamiya to measure
oxygen saturation—the record contains testimony from multiple Apple
engineers expressing skepticism regarding the implementation of pulse
oximetry in a wrist-wom device.” Id. at 231 (citing Ex. 2077
(Dr. Mannheimer’s trial testimony), 1012:12—-16; Ex. 2081 (Dr. Waydo’s
deposition testimony), 166:4—167:5; Ex. 2082 (Dr. Shui’s deposition
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testimony), 108:15-21). Partly on that basis, the ALJ determined Apple had
failed to show clearly and convincingly the obviousness of claims 9, 18,
and27. Seeid. at 231,235-236, 239-240.

The Commission reviewed the Initial Determination as to the
obviousness of claims 9, 18, and 27 of the *745 patent. See Ex. 2104, 1-2, 6,
49. The Commission affirmed the Initial Determination “with
modifications,” which were limited to objective indiciaof nonobviousness.
See id. at 49-53. In particular, the Commission affirmed the Initial
Determination’s “findings regarding prima facie obviousness of the asserted
claims of the 745 patent,” including as to reasonable expectation of success,
over Apple’s objections. Id. at 51. Then, conceming skepticism and failure
of others “regarding pulse oximetry at the wrist” as objective indicia of
nonobviousness, the Commission determined the Initial Determination
“properly evaluated the evidence and arrived at its conclusion.” Id. at
51-52;id. at 53 (“[ T]he objective evidence of skepticism and failure of
others regarding implementing wrist-based pulse oximetry weighs in favor

of a finding of non-obviousness.”).

(2)  Patent Owner’s Argument

Masimo initially discusses Sarantos, allegingthat it “includes a
passing mention of blood oxygenation,” but it states it “is ‘not tailored for
use in other spectrums, such as the red or infrared spectra.”” PO Resp.
3637 (citing Ex. 1005, 18:44-51); Ex. 2002 991. Masimo argues: “Merely
referencing the conventional wavelengths used for pulse oximetry does not

disclose how to measure oxygen saturation at the wrist,” so a person of
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ordinary skill in the art “wouldnot havehad a reasonable expectation of
success in modifying Iwamiyabased on Sarantos to measure oxygen
saturation, particularly at the wrist as” required by claim 2. PO Resp. 37;
Ex. 2002 9 91.

Masimo then turns to the evidence introduced during the ITC
Investigation, which Masimo asserts “further confirm[s]” lack of a reasonable

expectation of success. PO Resp. 37; Ex. 20029 91. According to Masimo:

Dr. Mannheimer expressed skepticism as to “doing pulse oximetry at the wrist
for the Apple Watch,” despitehis previous experience of “over two decades
designing pulse oximeters.” PO Resp. 37-38 (citing Ex. 2076, 963:5-15;
Ex.2077,993:17-995:17,998:21-999:11, 1009:2-20, 1012:12-25; Ex. 2080,
173:9-174:18, 180:22—-181:4); Ex. 2070 99 22-24. Masimo asserts
Dr. Waydo, Dr. Shui, Mr. Land, and Dr. Block “all confirmed the difficulty
with measuring oxygen saturation at the wrist.” PO Resp. 38-39, 40 (citing
Ex. 1036,902:13—-19; Ex. 2076, 963:19-964:6; Ex. 2081, 165:12-16,
166:4-18; Ex. 2082, 108:13-21); Ex. 2070 9 25-29, 34, 36.

Masimo asserts “Apple’s interal documents also reveal the particular

difficulties with oxygen saturation at the Wrist’—. PO Resp.
3940 (citing Ex. 2085); Ex. 2070 99 30-31. Masimo particularly contends
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I PO Resp. 39-40 (quoting Ex. 2085, 8, 13) (also citing
Ex. 2085, 8-9).

(iii)  Petitioner’s Reply

Apple replies there are several prior art publications that “describe
solutions for determining oxygen saturation at the wrist” as well as
“experimental results that confirm the feasibility of determining oxygen
saturation at the wrist,” many of which were not part of the record in the ITC
Investigation. Pet. Reply 13—15 (citing Exs. 1039-1041, 1050-1056, 1058,
1061-1066); Ex. 104299 27-34.

Apple also asserts “Masimo’s arguments about the alleged
shortcomings of the prior art stand directly at odds with the limited
disclosure of determining oxygen saturation at the wrist in the 745 Patent
itself.” Pet. Reply 15; Ex. 1042 99 35-37. Accordingto Apple, the
745 patent specification “only mentions the wrist as a possible tissue
measurement site in passing, with no acknowledgmentofthe alleged
challenges of measuring at the wrist and no solutions specifically tailored to
addressing such challenges.” Pet. Reply 15-16 (citing Ex. 1001, 2:58-59,
10:40-51, 12:18-20; Ex. 1059, 17:19-22,29:2-31:17,37:6-8,48:17-22);
Ex. 1042 99/ 35-37. Apple also asserts thereis no “specific feature or
combination of features recited in [claim 2] that allows for pulse oximetry at
the wrist,” as shown by comparing independent claims 1, 15, and 20, and as
confirmed by Dr. Duckworth during his deposition. Pet. Reply 16 (citing
Ex. 1059, 33:12-19,37:9-38:7,39:9-45:22,47:10-16,49:1-15, 58:6-59:2,

77 MASIMO 2036
Apple v. Masimo
IPR2024-00244



PUBLIC VERSION
IPR2022-01465
Patent 10,687,745 B1

83:20-84:4); Ex. 10429 38. Apple concludesthatifthe >745 patentenables
a person of ordinary skill in the art to measure blood oxygen saturation at the
wrist, then so does the prior art, leading to a reasonable expectation of
success. See Pet. Reply 16-17.

Apple further argues the ITC Investigation merely provides “evidence
of challenges that Apple successfully overcame to develop pulse oximetry
for the Apple Watch.” Id. at 17-18. Apple asserts its “engineers’ testimony
regarding their subjective experiences developing pulse oximetry for the

Apple Watch does not bear on whether a [person of ordinary skill in the

art] would have reasonably expected success in performing the claimed
function of ‘determining’ an oxygen saturation parameter at the wrist.” Id.

at 18; Ex. 10429 39. Apple similarly notes that itsengineers were not asked
about any specific prior art references, including Iwamiya and Sarantos,
which such a person is presumed to know. See Pet. Reply 18 (citations
omitted).

Apple moreover accuses Masimo and Dr. Duckworth of “fail[ing] to
place the Apple engineers’ testimony in its proper context, instead
cherry-picking soundbites in support of Masimo’s misleading narrative.” Id.
at 18—19 (citing Ex. 1059, 60:4—63:19); Ex. 1042 940. Accordingto Apple,
its engineers actually testified “that the challenges confronting the engineers
in developing pulse oximetry for the Apple Watch did not merely entail
determining an oxygen saturation parameter at the wrist, as required by”
claim 2. Pet. Reply 19; Ex. 1042 99 40-50. Instead, Apple asserts, the
challenges “were intimately related to developinga fully-featured pulse

oximeter for a consumer device (i.e., the Watch) that would meet Apple’s
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rigorous performance and design standards across arange of uses not
required by” claim 2. Pet.Reply 19; Ex. 1042 4[4 42—49. Assome ofthese
featuresallegedly unrelated to claim 2, Apple cites “the Watch’s small form
factor, limited battery power, and the Watch’s fixed placement at the wrist at
sites with unpredictable tissue heterogeneity across a wide range of users” as
well as “small measurement error across a wide range of SpO: levels.” Pet.
Reply 19-20; Ex. 1042 99 42—-49. Apple therefore concludesits engineer’s
testimony “is not probative of a lack of reasonable expectation of success” in
makinga device to determine oxygen saturation at the wrist, which is all that
claim 2 pertinently requires, so the testimony is “not legally relevant” here.
Pet. Reply 20 (citations omitted); see also id. at 21 (citing several portions of
the ITC Investigation witness testimony as “point[ing] to challenges
developing pulse oximetry for the Apple Watch that extended far beyond
anything required by” claim 2).

(iv)  Patent Owner’s Sur-reply

Masimo responds that Apple’s Reply improperly includes seventeen
new exhibits to show reasonable expectation of success, anda ninety-six
page declaration (much of which pertains to the issue of reasonable
expectation of success), all of which is “beyondthe Petition.” PO Sur-reply
2-3,19, 31 (citing Ariosa, 805 F.3d at 1367; Ex. 2101, 19:5-12,27:1-17,
99:21-100:12). Masimo argues “Applehad the burden of making out a
prima facie case of obviousness by identifying ‘the evidence that supports

the grounds’ in the Petition.” Id. at 27 (quoting 35 U.S.C. § 312(a)(3)).
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Masimo also argues Apple’s Reply “improperly incorporates and
relies on fourteen pages from [Dr.] Anthony’s declaration” in attemptingto
show areasonable expectation of success. /d. at 21, 25. In support, Masimo
asserts Apple’s Reply cites “well over a dozen references” but “does not
discuss most of”’ them. Id. at 21 (citing Pet. Reply 13—14). Masimo adds
thateven Dr. Anthony’s declaration “provides no analysis” “for many of the
references.” Id. (citing Ex. 1042 99 27-34).

On the merits, Masimo argues that even if these newly-cited
references are considered, they do not establish a reasonable expectation of
success in determining oxygen saturation at the wrist, for various reasons.
See id. at 25-27 (discussing Exs. 1052, 1054, 1058, and 1061-1066);

Ex. 2100 99 63—-81. Masimo asserts Apple’s Reply (as opposed to

Dr. Anthony’s declaration) “cites only four references” in this regard, but
those references merely “report detecting a PPG signal,” and the authors did
not “successfully determine[ ] oxygen saturation” at the wrist. /d. at 21,
23-24 (citing Pet. Reply 14—15; Ex. 1050; Ex. 1051; Ex. 1053; Ex. 1055);
Ex. 2100 99 64—68, 72—73. Masimo argues that merely detecting a PPG
signal is insufficient to determine oxygen saturation, which “additionally
requires consistent and reproducible ratios of multiple measurement

components at different wavelengths over time, which none of these

references disclose. |
I O Sur-reply 21-23 (citing Ex. 2085, 1, 7,9, 12, 13);
Ex. 2100 9 64. Masimo further asserts that none of the researchers involved

with Apple’s fourreferences “ever published successful oxygen saturation

measurements at the wrist or produced a device that determined oxygen
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saturation at the wrist,” thereby demonstrating lack of feasibility.
PO Sur-reply 23; Ex. 21009 73.

Masimo furtherargues Apple’s Reply notably omits Exhibit 1057
(“Withings”), which “describes a watch-like device from 2014 that
determined oxygen saturation.” PO Sur-reply 24 (citing Ex. 1057, 1-3);
Ex. 2100 99 79-80. Butthe Withings device “couldnot determine oxygen
saturation at the wrist,”” and instead used a sensor that had to be detached
from the wristband and placed on the wearer’s fingertip to measure oxygen
saturation, which a reviewer found “seriously annoying.” PO Sur-reply 24
(quoting Ex. 1057, 5 (emphasis added)) (citing Ex. 1057, 1-3); Ex. 2100
4 80. Masimoasserts “Withings is far more probative of” reasonable
expectation of success “than the preliminary studies” cited in Apple’sReply,
as Withings is “[c]onsistent with Apple’s engineers’ testimony and
documents.” PO Sur-reply 24-25; Ex. 2100 99 80-81.

Masimo moreover argues “Apple’s Reply does not address the ITC’s
findings” of lack of reasonable expectation of success, “[n]or does Apple
explain why its expert’s re-interpretation of the ITC transcript should be
given any weight when the ITC received live testimony from Apple’s
engineers and assessed credibility and demeanor.” PO Sur-reply 20, 26, 31
(citing Ex. 1033, 113-118, 218-220, 228-231); see also id. at 28-32
(reiterating various aspects of the ITC Investigation record, summarized
above in Section II1.D.3(e)(i1)(1)). Masimo urgesthat Dr. Anthony “could
have talked to the Apple witnesses tounderstand their testimony, but he did
not,” so he “misinterprets the transcript based on incorrect assumptions.” /d.

at 20 (citing Ex. 2101, 106:9-22). In particular, according to Masimo,
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“Apple’s argumentsamount to the idea that a [person of ordinary skill in the
art] could have determined oxygen saturation at the wrist merely by adding
an LED to an existing heart-rate sensor,” which was rejected by the ITC. Id.
(citing Ex. 2050, 183-184; Ex. 1033,218-220). Masimo adds that |||

I (o citing PO Resp. 36-38; Ex. 2085, 7, 9,

13); Ex. 210099 57, 92.

Masimo moreover argues Apple’s engineers “were [persons of
ordinary skill in the art] at the time working to solve the problems of
determining oxygen saturation at the wrist.” PO Sur-reply 28; Ex. 2100
9 83. Furtheraccording to Masimo, although Apple’s engineers were not
asked specifically about Iwamiya and Sarantos, still they “would have been
aware of” prior attempts to measure oxygen saturation at the wrist, and
whethersuch prior attempts had been successful. PO Sur-reply 28-29
(citing Ex. 2089, 2); Ex. 210099 84-85. Indeed, Masimo asserts || |l

I O sur-reply 29 (citing Ex. 2078,

931:16-932:5; Ex. 2081, 31-32; Ex. 2086, 3, 7-10, 45-46); Ex. 2100 9 86.

Masimo furtherassertsthe skepticism of Apple’s engineers was due

specifically to measuring blood oxygen saturation at the wrist, and not to
other features of the Apple Watch such as the need for regulatory approval,
measuring oxygen saturation through motion, or determining heart rate. See
PO Sur-reply 29-30 (citing Ex. 2028, 21; Ex. 2078, 926:23-927:5,
927:19-928:8); Ex. 2100 99 87-89, 91. According to Masimo, Apple

misteadingly [
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_ with its earlier challenges determining

oxygen saturation at the wrist.” PO Sur-reply 30-31 (citing Ex. 2083, 7);
Ex. 2100 9/ 87, 90, 93.

Concerning Apple’sanalogy between enablement of the *745 patent
for determining oxygen saturation at the wrist, and reasonable expectation of
success in determining oxygen saturation at the wrist, Masimo asserts Apple
“errs by conflating [those] two distinct legal concepts.” PO Sur-reply 32.
According to Masimo, expectation of success “plays norole in the
enablement analysis,” but is a requirement for obviousness. /d. (citing In re
Wands, 858 F.2d 731, 737 (Fed. Cir. 1988); Kinetic Concepts, Inc. v. Smith
& Nephew, Inc., 688 F.3d 1342, 1360 (Fed. Cir. 2012)). Even ifenablement
of the 745 patent is addressed here, Masimo asserts “the *745 Patent need
not reiterate well-known challenges before providing a solution” and it
“describes advances that work together to facilitate oxygen saturation
determinations from difficult-to-measure locations like the wrist.” Id. at
3234 (citing Ex. 1001, 5:41-7:3, 7:42-8:31,8:54-9:10,9:25-30, 11:38-43;
Ex. 1059, 17:19-22,31:4-17,48:17-22; Ex. 1033, 199-207; Ex. 2008,
248:24-250:14).

Masimo finally assertsthe evidence of record suggests there were no
commercially available products that measured oxygen saturation at the
wrist prior to July 2015, including no such products being sold by the
assignee of Sarantos, thereby demonstrating a long-felt but unmet need for
such a product, which is “strong objective evidence of . . . non-obviousness.”
Id. at 12 (citing Ex. 2088, 4), 23-24, 25, 29; Ex. 2070 9 54-55; Ex. 2100
94 73, 81.
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(v)  Analysis and Determination as to Reasonable Expectation of Success
in Combining Iwamiya and Sarantos to Determine Oxygen Saturation
at the Wrist

(1)  Scope of, and Incorporation by Reference in, the Petitioner Reply

First, we disagree with Patent Owner’s position that Apple’s Reply
exceeds the proper scope fora reply. In the Petition, Apple assertsa person
of ordinary skill in the art “would have reasonably expected success” in
adapting Iwamiya’sdevice to determine blood oxygen saturation, based on
the teachings of Sarantos. Pet. 18—19 (citing Ex. 1005, 13:40-53); Ex. 1003
9/ 53. That contention is supported by Sarantos, which plainly describes
determining oxygen saturation at the wrist usingred and infrared light as
being within the scope of ordinary skill in the art. See supra
Section I11.D.3(d)(1); Ex. 1005, 13:34—14:22,18:35-51. Thus, the Petition
facially complies with 35 U.S.C. § 312(a)(3).

Masimo argues against a reasonable expectation of success, based
principally on witness testimony and documentary evidence developed
during the ITC Investigation. See PO Resp. 36-—40. That argumentopens
the door for Apple to submit more explanation and evidence with its Reply,
to satisfy Apple’s burden to demonstrate a reasonable expectation of success
by a preponderance of the evidence, despite the opposing argument and

evidence introducedby Masimo.!? See, e.g., Anacor Pharms., Inc. v. lancu,

13" Wenote, as a matter of timing, that Apple’s original petition in this
proceeding was filed on August 26, 2022, after the ITC trial testimony in
early June 2022, but before the ITC’s Initial Determination in January 2023.
See Ex. 1033, Cover Page (Initial Determination dated Jan. 10, 2023),
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889 F.3d 1372, 1380 (Fed. Cir. 2018) (stating “[t]here is . . . no blanket
prohibition against the introduction of new evidence” with a petitioner reply,
and “the introduction of new evidence in the course of the trial is to be
expected in inter partes review trial proceedings™). Further, to ensure
procedural fairness, we granted Masimo leave to respondto Apple’s new
evidence with a new expert declaration, which Masimo did. See Paper43,
3—4; Ex. 2100.

Second, however, there is an independent requirement imposed upon
all briefs—they may not incorporate argument by referenceto another
document, such as an expert declaration. See 37 C.F.R. § 42.6(a)(3); Parus
Holdings, Inc. v. Google LLC, 70 F.4th 1365, 1369-73 (Fed. Cir. 2023)
(holdingthe Board did not abuse its discretion or otherwise violate the law
in declining to consider arguments and evidence incorporated into a patent
owner response by reference to an expert declaration). One purpose of this
requirement is to enforce the Board’s 5,600 word count limitation for a
reply, which Apple’s Reply falls under by nineteen words. See 37 C.F.R
§ 42.24(c)(1); Pet. Reply 31.

We conclude Apple’s reliancein the Reply on Exhibits 1039-1041,
1052, 1054, 1056, 1058, and 1061-1066, as helping to establish a reasonable

expectation of success, impropetrly incorporates Dr. Anthony’s testimony

3 (“An evidentiary hearing was held on June 610, 2022.”); Ex. 2008
(Transcript of ITC trial testimony dated June 610, 2022); Ex. 2105

(Slide #9). Thus, although Apple was aware of the ITC evidence when the
petition was filed, Apple did not yet know what the ITC woulddecide based
on that evidence.
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into the Reply. In thisregard, the Reply simply states “the record includes
well over a dozen [prior art] references . . . that describe solutions for
determining oxygen saturation at the wrist,” as explained by Dr. Anthony’s
declaration testimony and without any discussion of particular disclosures in
the Exhibits. Pet. Reply 13—14 (citing Ex. 1042 9927-34). This improperly
“throw[s] mountains of evidence at the Board without explanation or
identification of the relevant portions of that evidence.” Parus, 70 F.4th

at 1371. Thus, we do not consider these exhibits, or Dr. Anthony’s
testimony concerning these exhibits, because the incorporation of

Dr. Anthony’s testimony by reference into Apple’s Reply runs afoul of
Rule 42.6(a)(3).

(2)  Analysis and Determination

Next, we determine a preponderance of the evidence establishes a
person of ordinary skill in the art would have had a reasonable expectation
of success, in July 2015 (the earliest possible effective filing date of the
>745 patent), of modifying Iwamiya’s wrist-worn device to determine blood
oxygen saturation as well as heart rate, for the following reasons.

First, Sarantos plainly describes determining oxygen saturation at the
wrist usingred and infrared light as being within the scope of ordinary skill
in the art in 2015, although it leaves many implementation details to the
knowledge and skill of a person of ordinary skill in the art. See supra
Section II1.D.3(d)(i); Ex. 1005, code (22), 13:34—-14:22, 18:35-51. We
acknowledge the evidence presented indicates the assignee of Sarantos

(Fitbit, Inc.) did not sell a wrist-worn device for determining blood oxygen
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saturation until2020. See Ex. 1005, code (73), 1:25-31; Ex. 2070 9 54;

Ex. 2091 (Forbes article dated Sept. 2020, “Fitbit Update Lets You Quickly
Check Your Blood Oxygen Saturation”); Ex. 2092 (Fitbit Press Release
dated Sept. 2020, “Track Your SpO2 to Uncover Changes in Your
Wellbeing”). However, the evidenceis equivocal concerning the reason
why Fitbit did not sell such devices priorto 2020. For example, the
evidence reflects that “[b]lood oxygen saturation monitoring has gained
prominence in 2020, in part because it can be a sign of a Covid-19
infection.” Ex.2091, 1-2 (emphasis added); see also Ex. 2088, 1-2
(Washington Post article dated Sept. 2020, stating the Apple Watch Series 6
and the Fitbit Sense are “mostly useless” for determiningblood oxygen
saturation, and the companies’ marketing efforts are “particularly deceptive
at a time when many people are lookingto health monitors for any clue that
they may have covid-19”).

It may very well be, as Masimo suggests, that difficulties in
determining blood oxygen saturation at the wrist with sufficient accuracy
played a role in Fitbit not sellingsuch a device prior to 2020. See Ex. 2088,
4 (quoting Fitbit’s director of research as stating “[1]t’s a pretty hard
technical problem to measure SpO: on the wrist,” which is why the Fitbit
Sense relied on “long-term averaging” using “overnight measurement” to
determine oxygen saturation); Ex. 2070 9 55. Nonetheless, theevidence
does not indicate these difficulties were so significant that a person of
ordinary skill in the art would not have reasonably expected success in

modifying Iwamiya to determine oxygen saturation.
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For example, we agree with Apple’s contention and Dr. Anthony’s
testimony that Pang (Exhibit 1050), Li (Exhibit 1051), Cai (Exhibit 1053),
and Maattala (Exhibit 1055) “describ[e] actual studies and experimental
results that confirm the feasibility of determining oxygen saturation at the
wrist before the 745 Patent.” Pet. Reply 14—15 (citing Ex. 1050, 2;

Ex. 1051, Abstract; Ex. 1053, Abstract; Ex. 1055,5); Ex. 1042 9 28
(discussing Maattala), 9 29 (discussing Cai), 9 30 (discussing L1), 432
(discussing Pang).

Pang described in December 2014 “a genuine wrist pulse oximeter . . .
that can measure the pulse rate and oxygen saturation level in a person’s
blood,” which had “been developed and calibrated, and the calibration curve
was analyzed.” Ex. 1050, 1562 (Publication Date and Abstract). Pang
described its wrist-wom sensor device, which utilized red and infrared
observation light, and included photographs of the device used for testing.
Id. at 1563—66. Pangconcluded its device “detected the pulse wave signal
efficiently” such that “oxygen saturation can then be calculated by the ratio
of the light intensity changerates under the two different [red and infrared]
wavelengths.” Id. at 1566. Pang recognized that “[t]he calibration of an
oxygen oximeter can be a complicated task,” and concluded “a second-order
relationship between the R value and the oxygen saturation can provide a
better fit with the data.” Id. at 1566, 1567 (conclusion#4). We find these
disclosures indicate a person of ordinary skill in the art would have had a
reasonable expectation of success in utilizingred and infrared light to

determine oxygen saturation at the wrist in July 2015.
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Li presented in June 2012 “a small, low-cost pulse oximeter design
appropriate for wearable and surface-based applications that also produces
quality, unfiltered photo-plethysmograms (PPGs)” which are “high-fidelity.”
Ex. 1051, 269 (Publication Date and Abstract). Further: “Thissensorhas
demonstrated an ability to gather high-integrity dataat fingertip, wrist,
earlobe, palm, and temple locations from a group of 48 subjects (20 to 64
years old).” Id. (emphasis added); see also Ex. 1050, 1563 (stating Li
“developed a small and low-cost wireless reflectance oximeter suitable for
wearable and surface-based applications including at the wrist location”). Li
described its sensor device, which utilized red and infrared observation light,
and provided experimental data using the sensor device at three locations on
the wrist. See Ex. 1051, 274-275 (describing sensor device usinga “bi-color
LED” to generatelight at 660 nm and 910 nm, shown as “Red” and
“Infrared” in Fig. 11), 276 (experimental data). Liconcluded “all three”
wrist locations provided “suitable PPGs,” even though “[a]t present, it is
difficult to consistently obtain high quality PPG data from the wrist” due to
the pressure required, which Li solved by bending the wrist at a45° angle.
Id. at 276. We find these disclosures indicate a person of ordinary skill in
the art wouldhave had a reasonable expectation of success in utilizing red
and infrared light to determine oxygen saturation at the wrist in July 2015.

Cai is a study presented in 2010, entitled “Implementation of a
Wireless Pulse Oximeter Based on Wrist Band Sensor.” Ex. 1053, 1897.
Cai described efforts “to developa wrist band pulse oximeter” implementing
“[a]n oxygen saturation measurement system,” and presented “preliminary

... experimental results” that “confirmed the feasibility of this wrist-band
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oximeter.” Id. (Abstract); see also Ex. 1050, 1562 (“A wrist-worn pulse
oximeter is described in [Cai] which has illustrated the feasibility of
reflectance oximetry based on a sensor mounted onto a wrist band.”). Cai
described its wrist-wom sensor device, which utilized red and infrared
observation light, and concludedits “system efficiently detected the human
pulse wave signal” such that “the oxygen saturation is deduced” from the red
and infrared light. Ex. 1053, 1898-99 (Sections III. A—C). Cai also provided
experimental results “indicat[ing] that this system can effectively detect the
change of oxygen saturation.” Id. at 1900. We find these disclosures
indicate a person of ordinary skill in theart wouldhave had a reasonable
expectation of successin utilizing red and infrared light to determine oxygen
saturation at the wrist in July 2015.

Maattala presented in 2007 a “study . . . don e in order to solve the
optimum place for integrated pulse oximeterin case of a belt around human
chest or wrist so that it would provide reliable oxygen saturation (SpO2)
readings for non-invasive constant health monitoring.” Ex. 1055, 1856
(Publication Date and Abstract) (emphasisadded). Maattala concluded:
“Results were promising and showed that an easy portable monitoring
device is possible but also many problems, that should be overcome, were
detected.” Id. Maattalainvestigated a PPG sensor, utilizing red and infrared
light (see id. at 1857-58), and determined: “Many problems still have to be
overcome but this study proves that wireless integrated pulse oximeter
implanted in a chest belt or wrist band is possible to achieve with many
benefits and practical applications.” Id. at 1860 (emphasis added). We find

these disclosures indicate that as early as 2007, researchers considered
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wrist-based blood oxygen saturation determinations to be possible usingred
and infrared light, although in that early time frame many problems hadnot
yet been overcome.

Dr. Duckworth observes correctly that Pang “does not present any
oxygen saturation determinations from the wrist,” Li “does not present any
oxygen saturation data,” Cai “has no experimental data results showing” an
accurate measurement of oxygen saturation, and Maattala did not actually
determine oxygen saturation. Ex. 2100 99 65-68, 72—73. However, Masimo
does not cite, and we are not aware of, any legal authority that requires
actual success in the prior art as a prerequisite of obviousness. See, e.g.,
Almirall, LLCv. Amneal Pharms. LLC, 28 F.4th 265, 275 (Fed. Cir. 2022)
(“A finding of a reasonable expectation of success does not require absolute
predictability of success.”). We conclude the combination of Sarantos,
Pang, L1, Cai, and Maattala as summarized above shows that a person of
ordinary skill in the art would have had a reasonable expectation of success
in determining oxygen saturation at the wrist in July 2015.

Dr. Duckworth also testifiesthat Pang, Li, Cai, and Maattalamerely
report detecting PPG signals at the wrist, whereas successfully determining
oxygen saturation “additionally requires consistent and reproducible ratios
of multiple measurement components at different wavelengths over time.”
PO Sur-reply 21 (citing Ex. 2100 964). However, as discussed above, each
of Pang, L1, and Cai tested their respective sensor devices and concluded
they generated a sufficient PPG signal to enable determination of blood
oxygen saturation at the wrist. See Ex. 1050, 1562 (Abstract), 1566 (stating

“oxygen saturation can then be calculated” from the PPG signalsof the
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disclosed device); Ex. 1051, 269 (Abstract), 276 (Section B, q 1); Ex. 1053,
1897 (Abstract), 189899 (Sections III.A—C, “the oxygen saturation is
deduced by computingthe ratio of thelight intensity changerates under two
different wavelengths™), 1900 (stating experimental results “indicate that this
system can effectively detect the change of oxygen saturation™).

Dr. Duckworth does not address these conclusions, and his terse testimony
does not explain persuasively why these conclusions might be in error, based
on the algorithmsthat must be applied to the PPG signalsto determine
oxygen saturation. See Ex. 21009 64.

Furthermore: “[FJailure to considerthe appropriate scope of the.. . .
patent’s claimed invention in evaluating the reasonable expectation of
success . . . constitutes a legal error[.]” Intelligent Bio-Sys., Inc. v. [llumina
Cambridge Ltd., 821 F.3d 1359, 1367 (Fed. Cir. 2016) (quoting Allergan,
Inc. v. Apotex, Inc., 754 F.3d 952, 965—-66 (Fed. Cir. 2014) (emphasis added
by court)). Claim 2 requires the determination of a physiological parameter
(which Apple maps to oxygen saturation per Sarantos), but claim 2 does not
specify any performance benchmarks for doing so, such as an accuracy of
measurement. See supra Section I111.D.3(a). Indeed, to the extent claim 2
recites any particular aspect(s) of a monitoring device as being important to
a successful determination of oxygen saturation, it is: (1) the “material” that
shapes thelight as it is projected towards wrist tissue; and (2) the “dark-
colored coating” that reduces the amount of multiply scattered light that
reaches the detector. See Ex. 1001, 15:32—67 (claim 2); id. at 5:41-7:3,
7:42—49 (specification comparing prior art two-dimensional pulse oximetry

using point source light emitter 104 shown in Fig. 1, with the inventive
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three-dimensional pulse oximetry that irradiates a larger surface area 206
shown in Fig. 2, achieved with a “light diffuser”), 8:54-9:10 (specification
discussing dark-colored coating); Tr. 69:16—70:10, 76:21-77:18 (Masimo’s
counsel discussing the *745 patent’s disclosure in relation to reasonable
expectation of success, and focusing on “the light-shaping element” (per
claim 1) “in conjunction with a specific array of detectors” (per claim 15));
PO Resp. 68 (discussing the light shape changing material and the coating
as enhancements of the *745 patent). The light shape changing materialand
coating of claim 2, however, concern generating a sufficient PPG signal at
the wrist—the same aspect of a successful device that Masimo and

Dr. Duckworth agree is the focus of the feasibility conclusionsin Pang, Li,
Cai, and Maattala. See PO Sur-reply 21; Ex. 2100 9] 64.

Dr. Duckworth moreovertestifies that the respective sensors disclosed
by Pang, Li, Cai, and Maattala are each “differentthan” the sensor recited in
claim 2. Ex. 21009 65; seeid. 99 6668, 72. Dr. Duckworth does not
specify any particular differences, but we assume he is referring at least in
part to the light shape changing material of claim 2 not being disclosed in
these references. In thisregard, Iwamiya discloses usingthe claimed light
shape shaping material to determine a heart rate at the wrist with infrared
light, as discussed above in Sections I11.D.3(b) (comparing Iwamiya and
claim 2) and III.D.3(d) (discussing motivation to combine Iwamiyaand
Sarantos to determine oxygen saturation). We do not discern, and
Dr. Anthony does not explain, any reason why a person of ordinary skill in

the art would have had difficulty in utilizing Iwamiya’s material to convey
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infrared and red light to the wearer’s tissue, per Apple’s combination of
Iwamiya and Sarantos to determine blood oxygen saturation.

We have further reviewed Exhibit 2085, an Apple R&D presentation
dated- concerning development of theblood oxygen saturation
feature in the Apple Watch, as discussed in Masimo’s argument and

Dr. Duckworth’s testimony. See PO Resp. 39; PO Sur-reply 12—13, 16;

Ex 21001 o+ [

T -
I . 6 ©. 13. The prescatation
further conctudes [

_ That fact alone belies Masimo’s position that

Exhibit 2085 demonstrates a lack of reasonable expectation of success in
July 2015. Instead, Exhibit 2085 demonstrates that there were challenges to
be overcome in this regard, but those challenges were not so significant as to
deter Apple from expecting to succeed in its product development efforts.

This same consideration also applies to Apple’s engineers’ testimony from
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the ITC Investigation (see supra Section I11.D.3(e)(i1)(1)), whoproceeded
with their development efforts despite the challenges.

Moreover, and importantly, Apple’s engineers were asked about the
challenges they faced in developing an oxygen saturation determination
feature in a future iteration of the pre-existing Apple Watch product. See
Ex. 1036, 902:13—14 (Dr. Block’s trial testimony, confidential version);
Ex. 2008, 938:21-23 (Dr. Waydo’s trial testimony); Ex. 2076, 963:19-21
(Mr. Land’s trial testimony); Ex. 2077, 996:25-997:5,1012:12-25
(Dr. Mannheimer’s trial testimony); Ex. 2078, 923:1-25 (Dr. Waydo’s trial
testimony); Ex. 2080, 173:9—16 (Dr. Mannheimer’s deposition testimony);
Ex. 2081, 165:1-166:6 (Dr. Waydo’s deposition testimony); Ex. 2082,
108:2—14 (Dr. Shui’s deposition testimony). They were not asked to address
the issue presented here, which is whether a person of ordinary skill in the
art would have reasonably expected success in determining oxygen
saturation at the wrist, using the light shape changing material disclosed by
Iwamiya. Seeid. (collection of citations).

We also agree with Apple’s argument that, in the context of
developing a blood oxygen saturation determination feature in a future
iteration of the pre-existing Apple Watch product, the engineers faced

various unclaimed constraints that are unrelated to the breadth of claim 2.

One such constraint is the Apple Watch’s_
I i creas claim 2 does

14 See Ex. 2076l 963:19-964:1 iMr. Land statini-
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not place any limitation on the size or environmental use of the claimed
monitoring device. Masimo’s contention that Apple’s_
requirement is unrelated to the engineers’ early feasibility determinations
(see PO Sur-reply 30; Ex. 2100 99 87, 93) ignores the fact that, from the

outset, these efforts were directed to developing a future iteration of the

pre-cxisting Apple Watch product
Another constraint was the desire for the Apple Watch_

I ' v hcrcas claim 2 does not

specify any such requirement(s). Asnoted above, it is legal error to fail to

consider the scope of the claimed invention when considering reasonable
expectation of success. See Intelligent Bio-Sys., 821 F.3d at 1367.
As tolong-feltbut unsolvedneed, the evidence indicates there were

no commercially-available products that measured blood oxygen saturation

:id. at 964:7—8 (Mr. Land statin

id. at 970:6-971:6 (Mr. Land discussing features in the Apple
Watch Series 6 other than oxygen saturation determination); Ex. 2077
998:21-999:11 (Dr. Mannheimer statin

902:13—19 (Dr. Block stating:

15 Ex. 2076, 964:8—10 (Mr. Land’s trial testimony): see also Ex. 2085, 5

Ex. 2078, 925:3—-12 (Dr. Waydo
discussing this aspect of the development).
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at the wrist as of the *745 patent’s July 2015 effective filingdate. Indeed,
the evidence of record indicates the first such products hit the market in
2020. See, e.g., Ex. 2088, 1 (Washington Post article dated Sept. 2020,
stating “Both the Apple Watch Series 6 and Fitbit Sense have new
blood-oxygen apps.”). However, as already discussed above, at best for
Masimo, difficulties in determining blood oxygen saturation at the wrist
were just one factorin that timing. For example, each of Pang (in 2014),

Li (in 2012), and Cai (in 2010) discloses a wrist-worn sensor device prior to
2015, that the authors concluded, based on experimental data, generated
sufficient PPG signals using red and infrared light for a satisfactory
determination of blood oxygen saturation. And Sarantos in May 2015
expressed confidence that a person of ordinary skill in the art could use red
and infrared light at the wrist to determine blook oxygen saturation. Thus,
the absence of commercially-available wrist-worn devices for measuring
oxygen saturation in July 2015 provides only a modicum of evidence against
obviousness.

We agree with Masimo that Withings (Exhibit 1057) discloses a
wrist-worn oxygen saturation sensor, in which theuser must detach the
sensor from a wristband and attach it to a finger to obtain oxygen saturation
readings. Withings does not detract, however, from the detailed disclosures
of Sarantos, Pang, Li, Cai, and Maattala discussed above as demonstrating a
reasonable expectation of success in measuring oxygen saturation at the
wrist, rather than the finger.

Finally, we acknowledge that the ITC, based on the record presented

there, determined Apple had “not clearly and convincingly shown that one
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of ordinary skill in the art wouldhave had a reasonable expectation of
success in modifying Iwamiyato measure oxygen saturation” in view of
Sarantos. Ex. 1033, 231 (ITC Initial Determination); see id. at 228—-230
(comparing claim 9 with Iwamiya and Sarantos); Ex. 2104, 51-53 (ITC
Opinion, affirming the Initial Determination “regarding prima facie
obviousness,” and affirming-in-part and reversing-in-part regarding
objective indicia of nonobviousness). However, therecord presented hereis
much more fulsome—including, for example, Pang, L1, Cai, and Maattala,
which were not discussedby the ITC. See, e.g.,Ex. 1033,228-231. We
also disagree with the ITC’s conclusion that Apple’s engineers “express[ed]
skepticism regarding the implementation of pulse oximetry in a wrist-worn
device.” Id. at 231 (emphasisadded). Asdiscussed above, the engineers did
face several technical challenges in implementing pulse oximetry in the
Apple Watch, but those challenges did not deterthe engineers from
continuing their product development efforts. Further, the engineers were
not asked to address the specific issue presented here, which is whether a
person of ordinary skill in the art would have reasonably expected successin
determining oxygen saturation at the wrist at all, despite the acknowledged
challenges this poses.

For all of the foregoingreasons, we determine a preponderance of the
evidence establishes a person of ordinary skill in theart wouldhave hada
reasonable expectation of success, in July 2015, of modifying Iwamiya’s

wrist-worn device to determine blood oxygen saturation as well as heart rate.
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/) Weighing of Evidence and Conclusion as to Obviousness

We find Iwamiya’s wrist-wom physiological monitoring device
anticipates the invention of claim 2, except it lacks a dark-colored coating on
frame 18 (per parent claim 1), and it measures the wearer’sheart rateusing
one wavelength (infrared) rather than two different wavelengths (per
claim 2). Wealso find a person of ordinary skill in theart wouldhave been
motivated to: (1) employa dark-colored coating on the exterior surface of
Iwamiya’s frame 18, in order to achieveits light shielding function as
disclosed by Sarantos; and (2) add one or more red light emittersto
Iwamiya’s existing infrared light emitters, with concomitant changes to
other parts of Iwamiya, in order to measure the wearer’s heart rate and blood
oxygen saturation as suggested by Sarantos and confirmed by other prior art
references including Pang, L1, Cai, and Maattala. We further find a person
of ordinary skill in the art would have reasonably expected success in
makingthose modifications to Iwamiya, to achieve those benefits. We
moreover find the absence of commercially-available wrist-worn devices for
measuring blood oxygen saturation in July 2015 provides a modicum of
evidence against obviousness. On balance, weighingthe entirety of the
evidence and argument presented by the parties, we conclude Apple has
shown by a preponderance of the evidencethat claim 2 of the *745 patent is

unpatentableas havingbeen obvious over Iwamiya and Sarantos.

4. Claim 6

Claim 6 recites: “The physiological monitoring device of claim 1,

wherein the plurality of photodiodes are arranged in an array having a spatial
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configuration corresponding to a shape of a portion of the tissue bounded by
the lightblock.” Ex. 1001, 16:10-13.

Apple provides arguments and evidence in support of contending
claim 6 is unpatentable as having been obvious over Iwamiya and Sarantos.
See Pet. 20; Pet. Reply 5-10. Masimo opposes. See PO Resp. 23-28;

PO Sur-reply 8—12 (“Sixth”). For the followingreasons, we conclude

Petitioner’s contentions are supported by a preponderance of the evidence.

a)  Petitioner’s Contentions (in the Petition)

Applerelies on Iwamiya’s reflection layers 13 and 15 within annular
light guideunit 7 as corresponding to the light block in claim 6, as with
claim 2 discussed above. See Pet.20; Ex. 1003 959. Applethen asserts
unit 7 bounds an “annular or ring-shaped portion of the tissue”’ undemeath
Iwamiya’s wrist-worn device. Pet.20 (citing Ex. 1004, Figs. 24,
11:55-12:36); Ex. 1003 959. Apple cross-references its analysis for a
similar “array” limitation recited in independent claim 15 (see Pet. 20 (“infra
Ground 1B, 15.4”)), where Apple presents an annotated version of Figure 2
of Iwamiya to illustrate thisannular shape (see id. at 26-28),'® which we

reproduce below (on the next page).

16 Masimo also understands the Petition to tie together its arguments for
claim 6 and claim 15. See PO Resp. 25-26.
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8 14 1\6 7
Iwamiya, Figure 2 (Annotated at Pet. 26).

Figure 2 is a plan view of back cover 3 of Iwamiya’s wristwatch device.
Apple argues layers 13 and 15 (annotated in dark blue) each have “a circular
shape as they are formed on outer surfaces of . . . annular light guide unit 7
(annotated in light blue). Pet.26; Ex. 1003 9 78.

Apple argues Iwamiya’s device includes “plural light receiving units 9
in an annular or ring-shaped arrangement” that, per claim 6, corresponds to
the annular or ring-shaped portion of tissue bounded by the light block.

Pet. 20 (citing Ex. 1004, Figs. 2—4, 11:55-12:36, 14:32-41); Ex. 1003 9 59.
Apple cites Iwamiya’s statement that “plurallight receivingunits 9 may be
two-dimensionally disposed in the places positioned at the side opposite to
the skin H in the scattered light taking unit 8 and “units 9 are preferably
disposed on the same circumference centered on an optical axis of the
scattered light taking unit 8.” Ex. 1004, 14:21-41 (emphases added); see
Pet. 20; Ex. 1003 9 59.
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b)  Patent Owner’s Opposition

Masimo argues Iwamiya does not disclose a plurality of photodiodes
that, asrecited in claim 6, “arearrangedin an array having a spatial
configuration corresponding to a shape of a portion of the tissue bounded by
the lightblock.” See PO Resp. 23-28. Masimoasserts Apple and
Dr. Anthonyrely on “Iwamiya’s description of an alternative embodiment,
which is not shown in any figures” as disclosingthis limitation, without
analysis or persuasive explanation. /d. at 23 (citing Pet. 27-28; Ex. 1004,
14:39-41; Ex. 1003 9 81); Ex. 207099 66, 69. In particular, according to
Masimo, “Apple provides no illustration of how Apple envisions” Iwamiya
torender obviousthe claimed “arrangement, where it is located in
Iwamiya’s structure, or even how many photodiodes are involved.”

PO Resp. 23-24; Ex. 2070 4 68. For example, Masimo points out that
Iwamiya “defin[es] the arrangement of photodiodes based on the optical axis
of . .. Iwamiya’s light receiving unit,” rather than Iwamiya’s light block.

PO Resp. 23 (citing Ex. 1004, 14:39-41).

Masimo contends “Iwamiyadoes not fill [this] gap in the Petition’s
analysis” because it “never explains how many ‘light receiving units’ are in
the alternative embodiment, instead stating there are ‘plural,”” and it “does
not illustrate where its ‘light receiving units’ would be positioned or how
there would be room for multiple light receiving units in its
space-constrained wristwatch-like sensor.” Id. at 25; Ex. 20709 68.

Masimo particularly objects that Apple does not establish Iwamiya’s
photodiodes are in a circular-shaped array to correspond to the annular

shape of the tissue bounded by annular light guide unit 7. See PO Resp. 26
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(citing Ex. 1004, 11:55-12:36, 14:32-41); Ex. 2002 9 84—-85; Ex. 2070

4 100—-101. Masimo asserts Apple and Dr. Anthony “do[] not explain why
a [person of ordinary skill in the art] would have pursued Iwamiya’s
briefly-mentioned embodiment or modified Iwamiya’s sensor with
photodiodes in an ‘annular or ring-shaped arrangement.”” PO Resp. 26
(quotingPet. 20). Indeed, Masimo contends doing this “wouldleave
[Iwamiya’s] detecting-area’s center without photodetector coverage,”
therebyresulting in “a degraded optical signal that receives less light due to
gaps in coverage,” whereas “Iwamiya already goes to great lengthstrying to
address its concern with weak signal strength.” Id. at 26—28 (annotating
Ex. 1004, Figs. 2 and 4) (citing Ex. 1004, 1:53-2:6, 8:29-57, 11:43-54,
13:1-11); Ex. 2002 9 86—87; Ex. 2070 9] 102—104.

c¢)  Petitioner’s Reply
In reply, Apple reiterates Iwamiya’s disclosure that “plural light
receiving units 9 are preferably disposed on the same circumference
centered on an optical axis of the scattered light takingunit 8” (Ex. 1004,
14:39—-41 (emphasis added)) corresponds to the array required by claim 6.
See Pet. Reply 5—7 (citing Ex. 1004, Fig. 2, 14:36—41); Ex. 1042 9 16.
Apple annotates Figure 2 of Iwamiya, as reproduced below (on the next

page), to illustrate this contention.
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8 14 16 7
Iwamiya, Figure 2 (Annotated at Pet. Reply 7).

Figure 2 is a plan view of back cover 3 of Iwamiya’s wristwatch, including
scattered light taking unit 8 that contacts the wearer’s skin, light receiving
unit 9, and waterproof packing 16. See Ex. 1004, 4:9-10, 5:54—67,6:14-21,
8:7-13; see also id. at Fig. 3 (cross-sectional view taken alongline III-III in
Fig.2). Apple adds two annotations in Figure 2. First, Apple’s blue
coloring identifies Iwamiya’s “light block”—that is, reflection layer 15
(shown butnot labeled in Figure 2, see Ex. 1004, Fig. 3) surrounding
waterproof packing 16. Second, Apple adds six rectangles to Figure 2 and
colors them red, which Apple asserts illustrate “photodiodes 9 arranged ‘on

the same circumference centered on an optical axis’ of the circular light

taking unit 8, allegedly “accordingto Iwamiya’steachings.” Pet. Reply 7;
Ex. 1042 9 16.

Apple further asserts “Iwamiya never limits thenumber of
photodiodes 9 that can be used in its device,” and “Iwamiyainstead leaves
the choice of the number of photodiodes to” a person of ordinary skill in the

art. Pet.Reply 7-8; Ex. 10429 17. Dr. Anthony testifies such a person
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would have known that more than three photodiodes “were commonly
employed in pulse oximeters before the 745 Patent,” and “it would have
been obvious to select any suitablenumber of photodiodes, including six or
more, that could be ‘two-dimensionally disposed . . . on the same
circumference centered on an optical axis of the scattered light taking
unit8.”” Ex. 1042917 (quoting Ex. 1004, 14:36—41)(citing Ex. 1013, 107;
Ex. 1008, 4:6-9, 4:59-62; Ex. 1060, 4; Ex. 1068, Fig. 1A, q 22).

Dr. Anthony testifies this would have been done in Iwamiya “for purposes
such as increasing detection area, light sensitivity, and overall
signal-to-noise ratio, and with consideration to cost and manufacturability.”
ld.

Apple asserts Masimo’s argument about lack of motivation to modify
Iwamiya “because the detecting-area’s center would have no photodetector
coverage” is “a strawman.” Pet. Reply 9 (citing PO Resp. 27-28). Apple
contends “Apple need not show any motivation, as Apple did not propose
modifying Iwamiya,” and Apple position’s is that “Iwamiya explicitly
discloses a plurality of photodiodes arranged in an array having a spatial

configuration corresponding to a circular shape.” Id.; Ex. 1042 9 20.

d)  Patent Owner’s Sur-reply

Masimo responds that a person of ordinary skill in the art would have
understood Apple’s proposed use of six photodiodesin Iwamiya
“substantially decreases the detection area, and corresponding signal

strength.” PO Sur-reply 8-9; Ex. 2100 99 24-26. Masimo annotates
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excerpts of Figure 2 of Iwamiya, as reproduced below, to illustrate this

contention.

Iwamiya, Figure 2 (Excerpt, Annotated at PO Sur-reply 9).

Figure 2 is a plan view of the back cover of Iwamiya’s wristwatch, and
Masimo’s excerpts focus on light receiving unit 9—the large rectangle in the
middle of the excerpts. See Ex. 1004, 4:9-10, 5:54—67, 6:17-21. Masimo
describes its annotations as identifying “Iwamiya’s existing detection area
(left, green),” which “is substantially larger than Apple’s modification (red,
center)”that “no longer covers the area shown in orange (right).”

PO Sur-reply 8-9; Ex. 210099 25-26. Dr. Duckworthtestifies that Apple’s
“modification decreases signal strength by 50% or more—the opposite of
Apple’s alleged benefit and a very undesirable result, particularly for weak
signals at thewrist.” PO Sur-reply 9; Ex. 2100 9] 25-26.

Masimo furtherassertsthe evidence cited by Apple to demonstrate
allegedly known benefits provided by using six or more photodiodes rely on
references such as Mendelson (Exhibit 1008), which are “a completely
different sensordesign” than Iwamiya’s design. PO Sur-reply 9-10 (citing
Pet. Reply 7-8; Ex. 1008, Fig. 7; Ex. 10429 17); Ex. 2100 4 27. According
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to Masimo, this different design “positions detectors around a perimeterand
captures light emitted from a central emitter reflected outward,” whereas
“Iwamiya-Sarantos does the opposite: peripheral emitters direct light inward
towards the center.” PO Sur-reply 9—10 (annotating Ex. 1008, Fig. 7;

Ex. 1004, Fig. 4); Ex. 21009 27. Apple’suse of Mendelson’s and others’
circular photodetector arrays, Masimo urges, necessarily results in “a gap in
Iwamiya-Sarantos’s detection area . . . thatreduces signal strength—the
opposite of Apple’s proposed motivation.” PO Sur-reply 10—11 (annotating
Ex. 1004, Fig. 2, t o identify the “Empty spot” in green); Ex. 2070 99 100,
102-104; Ex. 210099 25-27.

Masimo furtherasserts “Apple rationalizes its modification based on
Iwamiya’s referenceto a ‘circumference,’” yet “Iwamiya’s ‘circumference’
defines thedetectors’ relative location, andnot a circular array.” PO Sur-
reply 11; Ex. 2100 99 28-29. Dr. Duckworth providesan altemative
configuration of photodiodes allegedly disposed on a circumference as
described in Iwamiya, butnot in “a circular array,” which we reproduce

below.

Iwamiya, Figure 2 (Excerpt, Annotated at PO Sur-reply 11).
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Figure 2 is a plan view of the back cover of Iwamiya’s wristwatch, which
Dr. Duckworth has annotated by adding fourblue rectangles, to show four
photodiodes allegedly disposed on a circumference as described in Iwamiya,
but still capturinglight over the entire area covered by Iwamiya’s light
receivingunit9. See Ex. 2100 9928-29.

e)  Analysis and Determination as to Claim 6

For the followingreasons, we conclude a preponderance of the
evidence establishes claim 6 is unpatentable as having been obvious over
Iwamiya and Sarantos.

The subject matter of parent independent claim 1 is addressed above
in Section I11.D.3 in relation to claim 2, which like claim 6 depends directly
from claim 1.

Concerning the subject matteradded by claim 6 to claim 1, we find
Iwamiya discloses a plurality of photodiodes arranged in an array havinga
spatial configuration corresponding to the circular shape of Iwamiya’s
annularlight guide unit 7 (and its light block) that bounds the wearer’s wrist
tissue. Iwamiya expressly discloses that its wrist-worn sensor device shown
in Figures 14 includes “light receiving unit 9” which “is composed of a
silicon photo diode”—that is, unit 9 is composed of a single photodiode.

Ex. 1004, 4:5-16, 8:20-28; see also id. at 14:32—-36 (“In the first
embodiment. . . one light receivingunit is provided.” (emphasis added)).
Iwamiya also expressly discloses, albeit not in any of its figures, that
Iwamiya’s “invention is not limited thereto” and “plural light receiving

units 9 [i.e., plural photodiodes] may be two-dimensionally disposed. . . in
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the scattered light taking unit 8.” /d. at 14:32—39. In addition, “the plural
light receiving units 9 are preferably disposed on the same circumference
centered on an optical axis of the scattered light takingunit 8.” /d. at
14:39-41.

We find the foregoing descriptions plainly disclose using more than
one (“plural”) photodiodes 9, which are disposed in a circular array having
its center located at the optical axis of the scattered light taking unit 8
(“disposed on the same circumference centered on”). In particular, Iwamiya
states its photodetectors 9 are disposed on “the same circumference”
(emphasis added), which must be a circle rather than an oval or some other
more generic circumference, because the “same” term reflects a constant
radius from the center. This also is consistent with the generally circular
configuration of Iwamiya’s biological information detecting apparatus, as
best seen in Figure 2, and with Iwamiya’s disclosure that itslight receiving
unit(s) 9 are placed “in the vicinity of the focal position on an optical axis of
the scattered light taking unit 8.” Id. at Figs. 1-4, 5:57-66, 8:20-28.

Dr. Duckworth’s proffered illustration showing four photodetectors
that he thinks are disposed on the same circumference as described in
Iwamiya, but not in a circular array, is based on his understanding that
Iwamiya requires “using a plurality of smaller photodetectors to cover the
same area as the larger photodetector” 9 illustrated in Figure 2. Ex. 2100
99 28-29. Dr. Duckworth cites Iwamiya at column 14, lines 3641, as
supporting this testimony, but we disagree with Dr. Duckworth’s reading of
Iwamiya in this regard for reasons provided above. Further, it isnot clear to

us why Dr. Duckworth thinks his four photodiodes are “disposed on the
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same circumference” as stated in Iwamiya, yet at the same time they are not
in a circular-shaped array corresponding to the annularshape of Iwamiya’s
unit 7. See Ex. 210099 28-29; Paper 54, 4-5 (discussing Dr. Duckworth’s
deposition testimony on this point). His testimony in this respect is too
conclusory to draw a persuasive distinction between Iwamiya’s disclosure
and the scope of claim 6.

We do not rely on Dr. Anthony’s testimony concerning alleged
benefits that might flow from using “six or more” photodiodes in a circular
array within Iwamiya’s device, including his illustrative annotations to
Iwamiya’s Figure 2 in thisregard. Ex. 1042 9] 16—18 (emphasis added).
Concerning the number of photodiodes in the array, claim 6 merely requires
a “plurality” of them (Ex. 1001, 15:42, 15:62—67), and as discussed above
Iwamiya discloses “plural” photodiodes too (Ex. 1004, 14:32—41). Claim 2
does not require at least six photodiodes. Similarly, we alsoneed not
address Dr. Duckworth’s opposing discussion of alleged disadvantages that
might flow from having a plurality of smaller photodiodes (including as
many as six smaller photodiodes), rather than a single large photodiode. See
Ex. 2100 99/ 24-27. In particular, Dr. Duckworth overlooks that Iwamiya
itself contemplates using p/ural photodiodes 9 disposed in a circular array
having its center located at the optical axis of the scattered light taking
unit 8, as discussed above. Due to that express disclosurein Iwamiya,
unpatentability of claim 6 does not require any sort of motivation to modify
Iwamiya in regard to the number of photodiodes in the array.

We finally note that our foregoing findings and determinations

concerning claim 6 are not inconsistent with the decisions rendered during
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the ITC Investigation. See Ex. 1033, 232-233 & n.85 (ITC Initial
Determination, considering a similar limitation in claims 15 and 18);
Ex. 2104, 51-53 (ITC Opinion, affirming the Initial Determination
“regarding prima facie obviousness” of dependent claim 18, and
affirming-in-part and reversing-in-part regarding objective indicia of
nonobviousness).

Thus, we conclude Apple has shown by a preponderance of the
evidence that claim 6 of the *745 patent is unpatentable as having been

obvious over Iwamiyaand Sarantos.

5. Claims 3, 5, 8, 1012, and 14

Apple provides arguments and evidence in support of contending
claims 3, 5, 8, 10-12, and 14 (each of which depends directly from claim 1,
like claim 2 discussed in Section I11.D.3 above) are unpatentable as having
been obvious over Iwamiya and Sarantos. See Pet. 19—23. Masimo does not
oppose Apple’s contentions as to these claims, apart from arguments we
have already considered above in relation to the parent claim 1. See
PO Resp. 1542 (opposition to Ground 1 A).

We conclude a preponderance of the evidence establishes the
unpatentability of claims 3, 5, 8, 10—12, and 14 of the *745 patent, for the
reasons set forth above in Section II1.D.3 in relation to the parent
independent claim 1, and based further on Apple’s unopposed contentions
concerning the subject matter added to claim 1 by these dependent claims

which we adopt as our own in this Decision. See Pet. 19-23.
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E. Ground 1B — Obviousness over Iwamiya, Sarantos,
and Venkatraman

In Ground 1B, Apple argues claims 4, 17, 19, and 21-26 of the
>745 patent are unpatentable as having been obvious over Iwamiya,
Sarantos, and Venkatraman. See Pet. 2, 23-38; Pet. Reply 1-10, 21-22.
Masimo opposes. See PO Resp. 1-2, 15-28, 40-42; PO Sur-reply 1-3, 47
(“First”’ through “Third”), 8—12 (“Fifth” through “Seventh”).

We conclude a preponderance of the evidence supports Apple’s
assertions as toclaims 4, 17,19, 21-24, and 26, butnot as to claim 25. We
begin our analysis with a brief summary of Venkatraman, then we address

the parties’ contentions as to obviousness.

1. Venkatraman

Venkatraman discloses a wrist-wom, light-based heart rate monitor.
See Ex. 1006, Figs. 2A-2C and 3B-3C, 96671, 120.'7 Venkatraman’s
wrist-worn monitor may wirelessly transmit its data to a “secondary device”
such as a smartphone, which “acts as a user interface” to control and monitor

the wrist-worn device. Id. 94204, 348—-349. Further, the secondary device

17" Venkatraman (Exhibit 1006) is a published patent application, organized
by paragraph numbers. See Pet.1ii; Ex. 1006. Apple’s citations to
Venkatraman, by contrast, refer to column and line numbers. See, e.g.,

Pet. 23-24. Webelieve Apple’s citations refer to U.S. Patent No.

8,998,815 B2, which issued from the application published as Exhibit 1006.
See Paper 15 (Institution Decision),28 n.17. Accordingly, we have
translated all of Apple’s citations to the corresponding paragraph numbersin
Exhibit 1006.
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can show various metrics regarding the user’s health, and receive user

inputs, through a touch-screen display. Id. 44231, 342, 348.

2. Claim 4

Apple provides arguments and evidence in support of its contention
that claim 4 (which depends from claim 3, which depends from claim 1) is
unpatentableas havingbeen obvious over Iwamiya, Sarantos, and
Venkatraman. See Pet. 24-25. Masimo does not oppose Apple’s
contentions as to claim 4, apart from arguments we have already considered
above in relation to theparent claim 1. See PO Resp. 1542 (opposition to
Grounds 1A and 1B).

We conclude a preponderance of the evidence establishes the
unpatentability of claim 4 of the 745 patent, for the reasons set forth above
in Sections I[I1I.D.3 and I11.D.5 in relation to the parent claims 1 and 3, and
based further on Apple’sunopposed contentions concerning the subject
matter added to the parent claims by claim 4 which we adopt as our own in

this Decision. See Pet.24-25 (citing Ex. 1006 9 342).

3. Claim 17

Apple provides arguments and evidence in support of contending
claim 17 is unpatentable as having been obvious over Iwamiya, Sarantos,
and Venkatraman. See Pet.25-31 (discussing independent claim 15, and its
dependent claim 17); Pet. Reply 5-10. Masimo opposes. See PO Resp.
23-28; PO Sur-reply 8—12 (“Sixth”). Forthe followingreasons, we
conclude Petitioner’s contentions are supported by a preponderance of the

evidence.
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a)  Scopeof Claim 17
Claim 17 depends from independent claim 15. See Ex. 1001, 16:36,

17:8-9. Thus, claim 17 recites a physiological monitoring device
comprising, among otherelements: “a light block having a circularshape”;
and “a plurality of photodiodes . . . arranged in an array having a spatial
configuration corresponding to a shape of the portion of thetissue
measurement site encircled by the light block.” Id. at 16:43-52.

Figures 7A and 7B of the *745 patent (reproduced above in
Section II.B) illustrate sensor 700 including light emitter 702, light
concentrator 708, light detector 710, and circular-shaped light block 706 to
prevent emitted light from reaching concentrator 708 and detector 710
without first passing through tissue 102 via light path 720. See id. at
Figs. 7A-7B, 10:43-51, 11:10-26, 11:44—67. Further: “The detector 710
can be implemented using one or more photodiodes” and “a plurality of
detectors 710 can be arranged in an array with a spatial configuration
corresponding to the irradiated surface area depicted in FIG. 7B by the light
concentrator 708.” Id. at 11:37-43.

Masimo asserts claim 17 “requires the plurality of photodiodes are
arranged in an array with a spatial configuration that corresponds to the
circular portion of the tissue measurement site bounded by the
circular-shaped light block.” PO Resp. 24; Ex. 20709 67. Masimothen
discusses the prosecution history of U.S. Patent Application No. 15/195,199
(“the ’199 Application™), a parent application of the >745 patent through a
series of continuation applications, as being pertinent to that claim
requirement. See Ex. 1001, code (63); PO Resp. 24.
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In particular, during prosecution of the 199 Application, its claim 1
was amended to recite: a “tissue measurement site. . . having an at least
partially circular shape bounded by a light block”; the light block comprising
“an annular ring having a circular shape”; and a “plurality of detectors.. . .
arranged in an array havinga spatial configuration corresponding to the
shape of the irradiated portion of the tissue measurement site.” Ex. 2057,
311. Masimo argued to the Examiner that the “array” limitation had support
in the 199 Application specification because:

The ordinary meaning of the claim term “correspond”
means to “have a close similarity; match or agree almost
exactly” or “be analogous or equivalentin character, form, or
function” or “represent.” New Oxford American Dictionary,
390 (3rd Edition 2010). Consistent with this exemplary
definition and the originally-filed application, the phrase
“arranged in an array having a spatial configuration
corresponding to the shape of the irradiated portion of the tissue
measurement site” . . . would be understood by a person having
ordinary skill in the art as requiring a sufficientnumber of
detectors such that, when arranged together in an array, can
“match,” “have a close similarity,” or “represent” the “at least
partially circular shape” of the irradiated portion of the tissue
measurement site. . . .

In order for the claimed “plurality of detectors” to
“match” or “represent” an “at least partially circular shape” or
an “annular shape,” the “plurality of detectors” must include
sufficient detectors to represent such shapes. For example, six
or more detectors could be arranged in an annular shape and
meet the recited limitation. However, two detectors, for
example, can only be arranged in a spatial configuration
representinga line and three detectors, for example, can only be
arranged in a spatial configuration representing a line or a
triangle. Thus, when read in view of the originally-filed
application, the recited “plurality of detectors” would be
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understood by a person having ordinary skill in the art as
including a sufficient number of detectors to represent the
desired geometric shape.

Id. at 320-322.

Masimo asserts the foregoing prosecution history concems a “similar”
limitation to the “array” limitation of claim 17 of the *745 patent, and it
indicates claim 17 shouldbe construed to require a “sufficient” number of
detectors in the array to represent or match a circle, which is more than three
detectors. PO Resp. 24 (emphasizing that Masimo’s prosecution history
remarks excluded “two” and “three” detector arrangements from the scope
of the claim at issue); Ex. 2070 94 67—68 (stating “two or three” photodiodes
“would not be sufficient” to satisfy parent claim 15).

Apple replies that the 745 patent specification “never expressly
discloses a minimum or critical number of photodiodes that must be present
to form the claimed array.” Pet. Reply 8 (citing Ex. 1001, 9:27-30,
11:38-43; Ex. 1059, 97:22-102:17); Ex. 10429 18. Apple asserts “[t]he
claim term ‘correspond’ also has broader meanings than those represented
by [Masimo] to the Office during prosecution of”’ the 199 Application.

Pet. Reply 8-9. In particular, Apple suggests the plain and ordinary
meaningofthe term “correspond” is “in agreement, harmony, or
conformity,” as established by three dictionary definitions of that term. /d.
at 9 (citing Ex. 1043; Ex. 1044; Ex. 1045); Ex. 10429 19.

Masimo responds that “the intrinsic evidence explains
‘corresponding,’ e.g., in the context of Claim 15, requires a sufficient

number of detectors to match or represent therelevant shape.” PO Sur-reply
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3—4 (citing PO Resp. 24); Ex. 21009 11. Masimo asserts Apple’sclaim
construction ignores the intrinsic evidence in favor of dictionary definitions,
an approach rejected by Phillips v. AWH Corp.,415F.3d 1303 (Fed. Cir.
2005). PO Sur-reply 4.

Upon review of the foregoing, we agree with Masimo’s claim
construction. Claim 17 pertinently recites “a light block having a circular
shape,” and “a plurality of photodiodes . . . arranged in an array having a
spatial configuration corresponding to a shape of the portion of the tissue
measurement site encircled by the light block.” Ex. 1001, 16:43-52
(emphases added). The plain and ordinary import of this claim languageis
that the photodiodes must be arranged in an array having a spatial
configuration corresponding to the circular shape of the light block.

The prosecution history of the *199 Application establishes this
requires more than three photodiodes, because two photodiodes “can only be
arranged in a spatial configuration representing a line” (not a circle), and
three photodiodes “can only be arranged in a spatial configuration
representinga line or a triangle” (nota circle). Ex.2057,322. Apple’s
attempt to argue otherwise, based on extrinsic evidence composed of
dictionary definitions, improperly seeks “to contradict claim meaning that is

unambiguous in light of theintrinsic evidence.” Phillips,415F.3d at 1324.

b)  Petitioner’s Contentions (in the Petition)

For many limitations of claim 17 and its parent independentclaim 15,
Apple relies on the combination of Iwamiya and Sarantos, as set forth above

in Section III.D.3 in relation to Ground 1 A and substantially similarsubject
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matter recited in independent claim 1. See Pet.25-31. Applealso provides
additional argument for claims 15 and 17, in five respects.

First, where claim 1 recites “a light block,” claims 15 and 17 more
specifically recite “a light block having a circularshape.” Ex. 1001, 15:54
(claim 1), 16:43 (claim 15). Apple still relies on Iwamiya’s reflection
layers 13 and 15 within annular light guide unit 7 as corresponding to the
light block, and adds for claim 15 that this light block has a circular shape.
See Pet. 26 (citing Ex. 1004, Figs. 2—4, 6:62—-7:3,7:41-49); Ex. 1003 99 78—
79. Toillustrate this, we reproduce below Apple’s annotated version of

Figure 2 of Iwamiya.

3 3b 18 9

Iwamiya, Figure 2 (Annotated at Pet. 26).

Figure 2 is a plan view of back cover 3 of Iwamiya’s wristwatch device.
Apple argues layers 13 and 15 (annotated in dark blue) each have “a circular
shape as they are formed on outer surfaces of . . . annular light guide unit 7”

(annotated in light blue). Pet.26; Ex. 1003 9 78.
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Second, where claim 1 recites “a plurality of photodiodes,” claims 15
and 17 additionally require “the plurality of photodiodes are arranged in an
array having a spatial configuration correspondingto a shape of the portion
of the tissue measurement site encircled by the light block.” Ex. 1001,
15:42-46 (claim 1), 16:44-54 (claim 15). Apple argues Iwamiya’s device
“includes a plurality of photodiodes configured to detect light reflected by
the encircled tissue.” Pet. 27 (citing Ex. 1004, Figs. 34, 6:7-14, 8:20-23,
12:3-17,14:36-41); Ex. 10039 81. Apple cites Iwamiya’s statement that
“plural light receivingunits 9 may be two-dimensionally disposed in the
places positioned at the side opposite to the skin H in the scattered light
takingunit 8” and “units 9 are preferably disposed on the same
circumference centered on an optical axis of the scattered light taking
unit 8.” Ex. 1004, 14:21-41 (emphases added); see Pet. 27-28. Based on
these disclosures, Dr. Anthony testifies a person of ordinary skill in the art
“would. .. have understood that the photodiodes described in Iwamiya are
arranged in an array havinga spatial configuration corresponding to a shape
of the portion of the tissue measurement site encircled by the light block.”
Ex. 1003 9 81.

Third, claims 15 and 17 further specify that the light-emitting diodes
and the light-detecting photodiodes are “are arranged in a reflectance
measurement configuration.” Ex. 1001, 16:54—57 (emphasis added). Apple
argues Iwamiya’s device is a reflectance-based device. See Pet.28-29
(citing Ex. 1004, Fig. 4, 6:7-21, 13:49-64); Ex. 1003 9 84-86.

Fourth, unlike the device of claim 1, thedevice of claims 15 and 17

“is configured to transmit physiological parameter data to a separate
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processor.” Ex. 1001, 17:1-3. Appleargues‘““Venkatraman disclosesa
non-invasive light-based wrist-worn physiological monitoring device, like
Iwamiya’s, that wirelessly transmits physiological parameter data to a
separate processor, such as a smartphone.” Pet. 29 (citing Ex. 1006 9 204);
Ex. 1003 4/ 89. Apple asserts a person of ordinary skill in theart “would
have been motivated to transmit information from Iwamiya’s wrist-wom
wearable device, which haslimited display space and processing power, to a
secondary device like a smart phone, as taught by Venkatraman in order to
increase the functionality of the system [for example, by calculating
additional health metrics] without significantly increasing the power
consumption [or weight] of Iwamiya’s sensor.” Pet.29-30 (citing Ex. 1004,
Fig. 1, 5:54-66; Ex. 1006 99 204, 231, 342, 348-351; Ex. 1011, 10:23-27);
Ex. 1003 9 89. Apple adds that this proposed modification entailsthe use of
known solutions to improve similar systems and methods in the same way,
with predictable results. See Pet. 30-31; Ex. 1003 99 90-91.

Fifth, where claim 1 recites determining “a physiological parameter,”
claim 17 specifies the parameter “comprises pulse rate.” Ex. 1001, 15:58-61
(claim 1), 17:8-9 (claim 17). Apple asserts Iwamiya’s device
correspondingly determines the user’s pulse rate. See Pet. 31 (referring back
to Pet. 20-21); id. at 20-21 (citing Ex. 1004, Fig. 10, 8:61-9:7,9:36-43,
10:6-14, 11:9-18); Ex. 1003 /61, 93.

c)  Patent Owner’s Opposition

Masimo does not dispute that Iwamiya’sreflection layers 13 and 15

correspond to the circular-shaped light block recited in claim 17; or that
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Iwamiya’s device is a reflectance-based device per claim 17; or that
Iwamiya determines pulse rate per claim 17. See PO Resp. 23-28.

Masimo opposes Apple’s contentions relying on Iwamiyain
connection with the photodiode “array” limitation of claim 17, including
many arguments we have already considered above in Section I11.D.4in
relation to similar subject matterrecited in claim 6. See PO Resp. 23-28.

However, unlike claim 6, claim 17 requires more than three
photodiodes to correspond to therecited circular shape of the light block, as
discussed above in Section III.E.3(a). Applying that construction, Masimo
asserts “Apple provides no illustration of how Apple envisions” Iwamiya to
render obviousthe claimed “array,” including “how many photodiodes are
involved.” PO Resp. 23-24 (emphasis added); Ex. 2070 968. Masimo
contends “Iwamiya does not fill [this] gap in the Petition’s analysis” because
it “never explainshow many ‘light receiving units’ are in the alternative
embodiment, instead stating there are ‘plural,”” and it “does not illustrate
where its ‘light receivingunits’ would be positioned or how there would be
room for multiplelight receivingunits in its space-constrained
wristwatch-like sensor.” PO Resp. 25; Ex. 20709 68.

Masimo furtherargues “Apple concedes that Iwamiya’s disclosure
does not explicitly teach the limitation [of claim 17] but instead apparently
relies on a [person of ordinary skill in the art]’s creativity for it,” without
sufficient explanation or evidentiary support. PO Resp. 25 (citing Pet.
27-28;Ex. 10039 81). Masimo asserts Dr. Anthony’s declaration

testimony “provides no analysis and instead repeats the Petition’s conclusion
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with the added words ‘I believe that,”” which is too conclusory and

unspecific to be persuasive. Id.

d)  Petitioner’s Reply

In reply, Apple provides many arguments we have already considered
above in Section I1I.D.4 in relation to similar subject matterrecited in
claim 6. See Pet. Reply 5-9.

Concerning claim 17’s additional requirement of more than three
photodiodes to correspond to therecited circular shape of the light block,
Apple argues “Iwamiya never limits thenumber of photodiodes 9 that can be
used in its device,” and “Iwamiya “instead leaves the choice of thenumber
of photodiodes to” a person of ordinary skill in theart. Pet. Reply 7-8;
Ex. 1042 9 17. Dr. Anthony testifies such a person would have known that
more than three photodiodes “were commonly employedin pulse oximeters
before the *745 Patent,” and “it would have been obviousto select any
suitable number of photodiodes, including six or more, that could be
‘two-dimensionally disposed . . . on the same circumference centered on an
optical axis of the scattered light taking unit 8. Ex. 10429/ 17 (quoting
Ex. 1004, 14:36-41) (citing Ex. 1013, 107; Ex. 1008, 4:6-9, 4:59-62;
Ex. 1060, 4; Ex. 1068, Fig. 1A, 922). Dr. Anthonytestifies this would have
been done in Iwamiya “for purposes such as increasing detection area, light
sensitivity, and overall signal-to-noiseratio, and with consideration to cost
and manufacturability.” /d.

Apple adds that “the specific number of photodiodes” required by

claim 17 “is not even a patentable distinction in the first place.” Pet. Reply 8
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(citing E.1. du Pont de Nemours & Co. v. Synvina C.V.,904 F.3d 996, 1006
(Fed. Cir. 2018)). Applealso argues “it is well settled law that a claimed
range is rendered obvious both when the prior art range overlaps and even
when it does not in the absence of criticality or unexpected results.” /d.
(citing In re Peterson, 315 F.3d 1325, 1329 (Fed. Cir. 2003); MPEP

§ 2144.05). Apple concludes “Iwamiya’s disclosure of a plurality of
photodiodes encompasses a range that renders the claim limitation obvious.”
ld.

Apple finally asserts that, during the ITC Investigation, Masimo made
substantially similararguments conceming whether Iwamiya discloses
photodiodes arranged in the claimed array, which were rejected there. See
Pet. Reply 6 n.4 (citing Ex. 1033, 232-233).

e)  Patent Owner’s Sur-reply

Masimo responds that a person of ordinary skill in the art would have
understood Apple’s proposed use of six photodiodes in Iwamiya, as
discussed above in Section I11.D .4, “substantially decreases the detection
area, and corresponding signal strength,” thereby nullifying obviousness as
to using at least three photodetectors per claim 17. PO Sur-reply 8-10;

Ex. 2100 9/ 24-27.

In response to Apple’s assertion that claim 17 “involve[s] optimizing
ranges,” Masimo argues claim 17 is “not directed to arange” and it instead
“recite[s] a particular structural arrangement (not disclosed by Iwamiya) that
is defined by a sufficient number of detectors.” PO Sur-reply 12 (citing Pet.
Reply 8); Ex. 2100 9 30.
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/) Analysis and Determination as to Claim 17

Masimo’s sole opposition to Apple’s contentions conceming claim 17
is directed to the photodetector array limitation (i.e., Ex. 1001, 16:48-52).
We conclude Apple’s unopposed contentions concerning claim 17 are
supported by a preponderance of the evidence, for the reasons set forth
above in Section II1.D.3(b) comparing Iwamiya with substantially identical
subject matter recited in claim 1 for Ground 1A, andbased further on
Apple’s unopposed contentions conceming claim 17 for Ground 1B as
summarized above in Section II1.E.3(b) (“First,” “Third,” “Fourth,” and
“Fifth” arguments) which we adopt as our own in this Decision. We note
Sarantos does not play any role in Apple’s case for the obviousness of
claim 17, because claim 17 does not recitethe dark-colored coating of
claim 1, or the two wavelengths of claim 2.

Next, concerning the disputed photodetector array limitation recited in
claim 17 but notin claim 1, we conclude Apple’s contentions are supported
by a preponderance of the evidence. As discussed above in
Section III.D.4(e) in relation to similar subject matter recited in claim 6, we
find Iwamiya expressly discloses a plurality of photodiodes arranged in an
array having a spatial configuration correspondingto the circular shape of
Iwamiya’s light block 13 and 15 and irradiation area E. See Ex. 1004,

Figs. 24, 6:7-21, 6:40-52, 7:14-24 (describing the “annular” configuration
of Iwamiya’s detecting apparatus, and its irradiation area).

That leaves the specific number of photodiodes required by claim 17
but not claim 6, which is more than three, to correspond to the circular

shape. See supra Section III.E.3(a) (construction of claim 17). “[W ]Jhere the
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general conditions of a claim are disclosed in the prior art, it is not inventive
to discover the optimum or workable ranges by routine experimentation.”
Inre Aller,220 F.2d 454,456 (CCPA 1955). Further: “A more specific
application of this general principle is that ‘[a] prima facie case of
obviousness typically exists when theranges of a claimed composition
overlap the ranges disclosed in the prior art,”” which “creates a presumption
of obviousness.” E.I. du Pont,904 F.3d at 1006. Thisisjust sucha case.
There is a substantial amount of overlap between Iwamiya’s express
disclosure of using more than one photodiode, and the claim requirement of
using more than three photodiodes—the only difference being that Iwamiya
contemplates, for example, two detectors or three detectors, which are
excluded from claim 17 via its prosecution history.

Masimo does not attempt to rebut the presumption of obviousness
with evidence of any new and unexpected results, or any other criticality,
that arises from using more than three photodiodes ratherthan two or three
photodiodes, or that the prior art teaches away in that regard. See E.1. du
Pont, 904 F.3d at 1006 (discussing several ways by which a patentee can
rebut the presumption). Nor does Masimo argue that the number of
photodiodes was not recognized as a result-effective variable in the prior art.
See id.

Masimo instead argues that Aller, E.I. du Pont, and similar cases do
not apply here at all because claim 17 is directed to a structural arran gement
defined by a sufficient number of detectors, so it is not directed to arange.
See PO Sur-reply 12. Wedisagree. For example, in lron Grip Barbell Co.
v. USA Sports, Inc.,392 F.3d 1317, 132022 (Fed. Cir. 2004), the Court
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applied this line of case law to a claim requiring three elongated handles on
a weight plate, versus prior art disclosures of one, two, or four such handles.

We do not rely on Dr. Anthony’s testimony concerning alleged
benefitsthat might flow from using “six or more” photodiodes in a circular
array within Iwamiya’s device, including his illustrative annotations to
Iwamiya’s Figure 2 in thisregard. Ex. 1042 94 16—18 (emphasis added). As
discussed above in Section III.E.3(a), claim 17 requires more than three
photodiodes, not at least six photodiodes. Similarly, we also need not
address Dr. Duckworth’s opposing discussion of alleged disadvantages that
might flow from having a plurality of smaller photodiodes (including as
many as six smaller photodiodes), rather than a single large photodiode. See
Ex. 2100 99/ 24-27. In particular, Dr. Duckworth overlooks that Iwamiya
itself contemplates using p/ural photodiodes 9 disposed in a circular array
having its center located at the optical axis of the scattered light taking
unit 8, as discussed above. The only potential issue for obviousness, then, is
whetherthere is any criticality to using more than three photodiodes versus
only two or three photodiodes, which Dr. Duckworth does not address. See
id.

We finally note that our foregoing findings and determinations
concerning claim 17 are not inconsistent with the decisions rendered during
the ITC Investigation. See Ex. 1033, 232-233 & n.85 (ITC Initial
Determination as to parent claim 15); Ex. 2104, 51-53 (ITC Opinion,
affirming the Initial Determination “regarding prima facie obviousness” of
dependent claim 18, and affirming-in-part and reversing-in-part regarding

objective indicia of nonobviousness).
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Thus, we conclude Apple has shown by a preponderance of the
evidence that claim 17 of the 745 patent is unpatentable as having been

obvious over Iwamiya, Sarantos, and Venkatraman.

4. Claim 19

Apple provides arguments and evidence in support of contending
claim 19 (which depends directly from unchallenged claim 15, like claim 17
discussed in Section II1.E.3 above) is unpatentable as having been obvious
over Iwamiya, Sarantos, and Venkatraman. See Pet. 31. Masimo does not
oppose Apple’s contentionsas to claim 19, apart from arguments we have
already considered above in relation to the parent claim 15. See PO
Resp. 15-42 (opposition to Grounds 1A and 1B).

We conclude a preponderance of the evidence establishes the
unpatentability of claim 19 of the 745 patent, for the reasons set forth above
in Section III.E.3 in relation to the parent independent claim 15, and based
further on Apple’s unopposedreliance on Iwamiya as disclosing the light
shape changing material added by claim 19 to claim 15. See Pet. 31 (citing
“Ground 1A, [1.1]-[1.2],” discussed above in Section II1.D.3(b), as to how

Iwamiya discloses the claimed light shape changing material).

5. Claims 21-24

Apple provides arguments and evidence in support of contending
claims 21-24 (each of which depends directly from unchallenged
independent claim 20) are unpatentable as having been obvious over
Iwamiya, Sarantos, and Venkatraman. See Pet.31-32 (addressing claim 20),

32-36 (addressing claims 21-24). Masimo does not oppose Apple’s
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contentions as to claims 21-24, apart from arguments we have already
considered above in relation to the “dark-colored coating” limitation in
independent claim 1 which is also present in independentclaim 20. See
PO Resp. 1542 (opposition to Grounds 1A and 1B). We conclude a
preponderance of the evidence establishes the unpatentability of claims
21-24 of the *745 patent as having been obvious over Iwamiya, Sarantos,
and Venkatraman, for the following reasons.

For the first eight limitations of parent claim 20, we rely on the
combination of Iwamiya and Sarantos, as set forth above in Section II1.D.3
in relation to Ground 1A and substantially similar subject matter recited in
independent claim 1. Compare Ex. 1001, 15:32-61 (claim 1), with id.
at 17:20—18:8 (claim 20, first eight limitations); see Pet. 31 (referring to
“Ground 1A, [1.0]-[1.7]” for claim elements [20.0]-{20.8]); Ex. 1003 q 95.
This includes the “dark-colored coating” limitation of claim 20, and
Masimo’s opposition thereto. See PO Resp. 16—22 (arguing parent claims 1
and 20 together as a group).

The ninth and final limitation of parent claim 20 recites, in addition to
the physiological monitoring device:

a processing device configured to wirelessly receive
physiological parameter data from the physiological monitoring
device, wherein the processing device comprises a user
interface, a storage device, and a network interface configured
to wirelessly communicate with the physiological monitoring
device, and wherein the user interface includes a touch-screen
display configured to present visual feedback responsive to the
physiological parameter data.
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Ex. 1001, 18:9—-17. For thislimitation, we find Venkatraman discloses a
wrist-worn physiological monitoring device that wirelessly transmits data to
a secondary device such as a smartphone which can display various metrics
regarding the user’s health and receive input via a touch-screen display. See
Pet. 31-32 (citing Ex. 1006 99204, 231, 342, 348-351); Ex. 1003 96. We
determine a person of ordinary skill in the art accordingly “would have been
motivated to transmit information from Iwamiya’s wrist-wom wearable
device, which has limited display space and processing power, to a
secondary device like a smart phone. . . in order to increase the functionality
of the system without significantly increasing the power consumption of
Iwamiya’s sensor.” Pet. 32; Ex. 1003 9 97.

For the subject matter added to parent claim 20 by dependent
claims 21-24, we rely on Apple’s unopposed contentions in the Petition

which we adopt as our own in this Decision. See Pet. 32-36.

6. Claim 25

Claim 25 recites: “The system of claim 20, wherein the second shape
[of light generated by the ‘material’ of claim 20] comprisesa width anda
length, and wherein the width is different from the length.” Ex. 1001,
18:30-32.

Apple provides arguments and evidence in support of contending
claim 25 is unpatentable as having been obvious over Iwamiya, Sarantos,
and Venkatraman. See Pet.36-38; Pet. Reply 21-22. Masimo opposes. See
PO Resp. 40—42; PO Sur-reply 12 (“Seventh’). For the following reasons,
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we conclude Petitioner’s contentions are not supported by a preponderance

of the evidence.

a)  Petitioner’s Contentions (in the Petition)

In the Petition, Apple asserts Iwamiya’s annular light guide unit 7
generates a second shape of light comprising a width and a length that are
different from oneanother, as recitedin claim 25. See Pet.36-38; Ex. 1003
9 110-112. Appleillustrates thisassertion by annotating Figure 2 of

Iwamiya, as reproduced below.
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Iwamiya, Figure 2 (Annotated at Pet. 37).

Figure 2 is a plan view of back cover 3 of Iwamiya’s wristwatch device,
illustrating the annular shape of light guide unit 7 (colored blue by Apple),

where it emits light to enter the user’s wrist tissue. See Ex. 1004, Figs. 2
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and 4, 4:9-10, 5:54-63, 6:10—-14,6:26-31, 6:40-45, 7:4-6,7:61-65,
11:55-12:2; Pet. 36-37; Ex. 1003 4 110. Dr. Anthony testifies on behalf of
Apple that “[a]n annular/ring shape like that shaped by the light guideunit 7
has a width anda length, where the width is different from the length,” as
shown by Apple’s annotationsabove. Ex. 10039 110.

“Alternatively,” accordingto Apple and Dr. Anthony, the annotations
to Figure 3 of Iwamiya reproduced below also demonstrate how the annular
structure of light guide unit 7 generates a second shape of light comprising a

width and a length that are different from one another.
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Iwamiya, Figure 3 (Annotated at Pet. 38).
Figure 3 is a cross-sectional view of Iwamiya’s wristwatch device, including
annularlight guide unit 7, which Apple has annotated to identify “a width”
and “a length” that are different from one another. Pet. 37-38; Ex. 1003
q111.
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b)  Patent Owner’s Opposition

Masimo argues in opposition that “[t]he fact that the Petition cannot
definitively identify either the length or width, and instead resorts to
‘alternative’ possibilities underscores the problems with the analysis.”

PO Resp. 40. Masimo contends Iwamiya’s “annular light guide does not
have a distinct width and length,” because its “symmetrical structure has
inner and outer diameters that are the same in all directions.” Id. at 41
(citing Ex. 2069); Ex. 2002 992. As to Apple’s first identification of a
length and width in Iwamiya, Masimo asserts a person of ordinary skill in
the art “would not have understood aring’s inner and outer diametersas a
width and length.” PO Resp. 41; Ex. 20029 92. Asto Apple’s second
identification of a length and width in Iwamiya, Masimo asserts these are not
the lengthand width of a second shape of light emitted from annular light
guideunit 7, as required by claim 25. PO Resp. 42; Ex. 2002 94 93-94.

c¢)  Petitioner’s Reply
Apple replies that the Petition’s “presentation of two alternative
examples from Iwamiya’s disclosure illustrates the broad scope of the claim
language, which merely requires that the second shape havetwo dimensions
that are different.” Pet. Reply 21; Ex. 10429 51. Apple then presents a
third altemative assertion for how Iwamiya’sannular light guide unit 7
might be found to generate a shape of light comprisinga width anda length

that are different from one another, as reproduced below (on the next page).
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Iwamiya, Figure 2 (Annotated at Pet. Reply 22).

Figure 2 is a plan view of back cover 3 of Iwamiya’s wristwatch device,
illustrating the annular shape of light guideunit 7 (colored blue by Apple),
which Apple has annotated to identify an alleged “width” and “length.” See
Pet. Reply 21-22 (citing Ex. 1005, 16:1-4); Ex. 1042 9 52.

d)  Patent Owner’s Sur-reply

Masimo responds that Apple’s Reply “inconsistently identifies
different features as the ‘length’ (outer diameter) and ‘width’ (annular
radius),” andreiterates that Iwamiya’s “symmetric shape does not meet
Claim 25’s limitation.” PO Sur-reply 12 (“Seventh”); Ex. 2100 99 38—40.

e)  Analysis and Determination as to Claim 25

We determine a preponderance of the evidence does not support
Apple’sreliance on Iwamiya’s annular light guide unit 7 as a material that

projects a shape of light having a width and a different length, as required by
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claim 25. See Ex. 1001, 17:25-31 (parent claim 20, reciting the “second
shape” of light), 18:30-32 (claim 25, reciting “the second shape comprises a
width and a length” that are “different”).

First, it is clear that the shape of light projected by Iwamiya’s unit 7 is
an annulus, as demonstrated by Iwamiya’s description of unit 7 as an
annular light guide unit, and by comparing the views shown in Iwamiya’s
Figures 2 and 3 illustrating the annulus shape of emission surface 12d where
unit 7 projects light to enter the user’s tissue. See Ex. 1004, 4:9-12,
6:11-17, 7:4-24. Apple’s annotationsto Iwamiya’s Figure 2 reproduced
above identify this annulus shapein a light blue color.

Second, we agree with Dr. Duckworth’s testimony on behalf of
Masimo that none of Dr. Anthony’s three attempts to identify a widthand a
length of theannulus light shape projected by Iwamiya’s unit 7 comports
with the understanding of a person of ordinary skill as to the meaning of the
claim terms “width” and “length.” See Ex. 2002 94/ 92-94; Ex. 2100 99 38—
40. In particular, we agree with Dr. Duckworth that “an annulus does not
have a width and a length,” but ratherit “has an inner and outer radius (or
inner and outer diameter).” Ex. 2002 992 (citing Ex. 2069). Thecited
evidence supports Dr. Duckworth’s testimony—it is a “Wolfram
MathWorld” reference, which defines an “annulus” as “aregion lying
between two concentric circles,” characterized by an inner radius defining
the inner circle and an outer radius defining the outer circle. Ex. 2069.

By contrast, Dr. Anthony does not cite any evidenceto support his
three altemative mappings. His first mapping relies on the outer diameter of

an annulusas being a “length” of the annulus, and relies on the inner
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diameter of the annulus as being the “width” of the annulus. See Ex. 1003
q110; Ex. 104299 51-52. Histhird mapping again relies on the outer
diameter of an annulus as being a “length” of the annulus, but then relies on
the difference between the innerand outerradii of the annulusas being the
“width” of the annulus. See Ex. 10429 52. Neither of these mappingsis
accompanied by citation to evidence that mightsupport Dr. Anthony’s
understanding of the terms “length” and “width,” as applied to Iwamiya’s
annulusshape. Instead, Dr. Anthony ignoresthe plain and ordinary meaning
of the claim terms “length” and “width” by incorrectly insisting that “[t]he
claim language merely requires that the second shape have two dimensions
that are different.” Ex. 10429 51 (emphasis added)).

Dr. Anthony’s second mapping is subject to the same evidentiary
deficiency in relation to finding a “length” and a “width” of an annulus
shape. See Ex. 10039 111; Ex. 1042 951. The second mappingsuffers
from the additional deficiency that the identified “width” 1s unrelated to the
annulus shape of light projected by Iwamiya’s unit 7 to enter theuser’s
tissue, which as discussed above is the pertinent “shape” recited in claim 25.
See Ex. 10039 111; Ex. 2002 99 93-94.

Finally, we agree with Masimo’s argument that Dr. Anthony’s
perceived need to present three different attempts to identify a “length” and
a “width” within an annulus shape detracts from the weight of his testimony
on this point. See, e.g., PO Resp. 40. “Courts have long held that a claim is
not ‘like anose of wax, which may be tumed and twisted in any direction’ to

make it include something not expresslyrecited.” Pratt & Whitney Co. v.
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United States, 345 F.2d 838, 84647 (Ct. Cl. 1965) (quoting White v.
Dunbar, 119U.S. 47,51 (1886)).

Thus, we conclude Apple has not shown by a preponderance of the
evidence that claim 25 of the 745 patent is unpatentable as having been

obvious over Iwamiya, Sarantos, and Venkatraman.

7. Claim 26

Claim 26 recites: “The system of claim 20, wherein the plurality of
photodiodes are arranged in an array having a spatial configuration
corresponding to a shape of a portion of the tissue encircled by the light
block.” Ex. 1001, 18:33-36.

Both parties, in addressing claim 26, rely on arguments we have
already considered above in Section III.D.4 in relation to Ground 1 A and
claim 6, and in Section III.E.3 above in relation to Ground 1B and claims 15
and 17. SeePet. 38 (“See Ground 1A, [6.0] and Ground 1B, [15.4]”); PO
Resp. 23-28 (argument groupingclaims 6, 17, 18, and 26 together). Forthe
reasons provided above, we resolve the parties’ disputes in Apple’s favor,
and we conclude Apple hasshown by a preponderance of the evidence that
claim 26 of the *745 patent is unpatentable as having been obvious over

Iwamiya, Sarantos, and Venkatraman.

F. Grounds 24, 2B, and 2C — Obviousness over Sarantos, Shie,
Venkatraman, and Savant

In Grounds 2A-2C, Apple argues claims 2—6, 8, 10-14, 17, 19, and
21-26 of the *745 patent are unpatentable as having been obvious over

various combinations of Sarantos, Shie, Venkatraman, and Savant. See
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Pet. 2,38-72. We consider Grounds 2A—2C in relation to three groupings of

the subject claims.

1. Claims 2—6, 8, 10-12, 14, 17, 19, 21-24, and 26

For the reasons set forth above in Sections III.D andIIIL.E, we
conclude challenged claims2—6, 8, 10—12, 14, 17, 19, 21-24, and 26 are
unpatentablebased on Grounds 1A and 1B. Therefore, we decline to
address the remaining Grounds 2A—2C as to these claims. See SAS Inst. Inc.
v. lancu, 138 S. Ct. 1348, 1359 (2018) (holding a petitioner “is entitled to a
final written decision addressing all of the claims it haschallenged”);

Bos. Sci. Scimed, Inc. v. Cook Grp. Inc., 809 F. App’x 984, 990 (Fed. Cir.
2020) (recognizing the “Board need not address issues that are not necessary
to the resolution of the proceeding,” and agreeing the Board has “discretion
to decline to decide additional instituted grounds once the petitioner has

prevailed on all its challenged claims™).

2. Claim 13

Apple argues claim 13 of the *745 patent is unpatentable as having
been obvious over Sarantos and Shie, in Ground2A. See Pet. 2, 3944
(parent claim 1), 50-52 (claim 13); Pet. Reply 22-24. Masimo opposes. See
PO Resp. 2-3, 42—-54; PO Sur-reply 13-17.

We reach this challenge becauseit is the only challenge to claim 13 in
this proceeding.

Claim 13 depends directly from independentclaim 1. See Ex. 1001,
16:30. Claim 1 requires light emitting diodes “configured to emit light in a

first shape,” as well as “a material . . . configured to change the first shape
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into a second shape . . . projected towards the tissue.” Id. at 15:32—41
(emphases added). It isthislimitation of parent claim 1 thatis the focus of
the parties’ dispute concerning claim 13.

For the followingreasons, we conclude Apple’s case for obviousness
fails to provide a persuasive motivation for combining Sarantos and Shieto

practice the invention of claim 13.

a)  Petitioner’s Contentions (in the Petition)

In the Petition, Apple begins with the PPG sensor illustrated in
Sarantos’s Figure 22, an excerpt of which is reproduced below with Apple’s

annotations:

r i

O s &\\\\\\\\\)
77

Sarantos, Figure 22 (Excerpt, Annotated at Pet. 40).

Figure 22 illustrates a light-based sensor for use with a fitness monitor worn
on a user’s wrist like a wristwatch. See Ex. 1005, code (57), 7:12—16
(describing Sarantos’s wristband-type fitness monitor 200 shown in Fig. 2);
id. at 6:52-54, 16:60—62 (describing the sensor of Fig. 22). Apple asserts its
excerpt of Figure 22 “depicts LEDs 2208 (annotated in green. . . ) that shine
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through a window 2226 (orange) defined by in-mold labels 2274 (pink).”
Pet. 40 (citing Ex. 1005, 17:1-25); Ex. 1003 9118. The excerpt also
depicts, at its extreme left and right edges, portions of two photodetector
elements 2212 (the remainder of which are cut out from Apple’s excerpt),
with walls 2274 disposed in between LEDs 2208 and photodetectors 2212.
See Ex. 1005, Fig. 22, 17:1-3, 17:26-32.

Apple then turns to Shie, which Apple asserts “describes a diffuser
thathas. .. ‘light diffusing and shaping advantages’ and changes a first
shape of light into a second shape.” Pet. 40 (citing Ex. 1007, 6:61-7:7);

Ex. 1003 4 119.

Apple asserts it would havebeen obvious “touse the light shape
changing material of Shie in the wristwatch sensor of Sarantos in between
LEDs 2208 and the user’s wrist tissue,” in order to: (1) “precisely direct the
light emitted toward the tissue so as to increase power efficiency by shining
light closer to photodiodes [2212], as light not incident on the photodiodes
represents wasted power”; (2) “increase accuracy of measurements by
directing light towards a larger area to decrease irregularreadings caused by
moles or other aberrations on the skin’; and/or (3) “obscurethe LED’s

appearance fromauser.” Pet.40—41; Ex. 10039 119.

b)  Patent Owner’s Opposition

Masimo arguesin part that Apple’s proffered reasons allegedly
motivating the combination of Sarantos and Shie are insufficient. See
PO Resp. 45-46; Ex. 2070 94 78, 106. Masimo faults Apple for failing to

provide a “clear, evidence-supported account of the contemplated workings
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of the combination.” PO Resp. 46 (quoting Personal Web Techs., LLCv.
Apple, Inc., 848 F.3d 987,994 (Fed. Cir. 2017)). For example,according to
Masimo, “the Petition does not identify which of Shie’s many optical
elements supposedly would have been combined with Sarantos” in order to
“benefit[] Sarantos’ unique design.” Id. (citingPet. 40—41; Ex. 10039 119;
Ex. 1007, Figs. 1a—11, 4:48-5:25); Ex. 20029 101; Ex. 2070 9 75, 79.
Masimo acknowledges the three reasons for the combination
articulated in the Petition, but concludes they are not persuasive because
“Apple cites no art demonstrating [light shape changing] materials were
known to be used for [thearticulated] purposes in a physiological sensor.”
PO Resp. 4647 (citing Pet. 40—41). Masimo asserts Dr. Anthony’s
testimony in support of Apple’s proffered motivations “merely repeats the
assertions from the Petition with the addition of a citation to ‘Id. 49400,
418, 425-28,”” which “does not refer to anything in this proceeding” and
which Dr. Anthony could not explain at deposition and admitted was a
mistake. Id. at 47 (citing Ex. 10039 119; Ex. 2071, 190:13-194:15).1%
Thus, Masimo urgesthat Dr. Anthony’s testimony should be afforded
little weight as containing “unsupported opinions” that merely
“rubber-stamp” conclusory motivations asserted in the Petition. /d. at 4748
(citing Xerox, IPR2022-00624, Paper 9 at 15). Supporting prior art evidence

is particularly necessary here, accordingto Masimo, because Sarantos and

¥ The cited deposition testimony was directed to Dr. Anthony’s Declaration
in a related proceeding (IPR2022-01291, Ex. 1003 §76) which is
substantively identical to his Declaration in the present proceeding
(IPR2022-01465,Ex. 10039 119).
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Shie “have nothing to do with each other and neither supports any of the
alleged motivations.” Id. at 48; Ex. 207099 17, 78-79. For example, “Shie
has nothing to do with physiological sensors [like Sarantos’s sensor].”

PO Resp. 48; Ex. 2070 99 17, 79.

Masimo finally assertsthat “Apple’s three alleged motivations also
make no sense in the context of the proposed combination and with each
other,” for various reasons. PO Resp. 48; id. at 48—54 (supporting
explanation); Ex. 2002 944 102—108; Ex. 2070 94 78—87.

c)  Petitioner’s Reply

Apple maintains in reply that: “Shie discloses both cylindrical and
Fresnel-typelenses. . . that would have been obvious to” use in Sarantos, in
order to “transform light from a first shape to a second shape.” Pet. Reply
23-24 (citing Ex. 1007, 1:20-24, 6:3-28). Apple cites several exhibits
newly-filed with Apple’s Reply as supporting this conclusion, without
further explanation. Seeid. at 24 (citing Exs. 1072, 1073, 1074, 1075, 1076,
and 1077); Ex. 1042 99 57-59.

At the same time, Apple asserts: “The proposed Sarantos-Shie
[combination] relies on Shie’s general teaching of an optical element that
shapes the light output, not any of Shie’s particular optical elements.” Id.
(emphasis added) (citing Pet. 32). Apple adds that a person of ordinary skill
in the art “would have known that various ‘optical elements’ such as lenses
‘are used routinely to manipulate light in optical instrumentation’ and ‘for
directing the light from the light source.”” Id. (citing Ex. 1046, 10; Ex. 1042
60). Appleasserts “Masimo’s attemptsto refute [the Petition’s three]
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straightforward motivations are based on Masimo’s incomplete
understanding of the prior art, as [Dr.] Anthony explains”in his Reply
Declaration. /d. (citing Ex. 1042 94 60—64).

d)  Patent Owner’s Sur-reply

Masimo’s Sur-reply reiterates that Shie “has nothingto do with
physiological monitoring but instead discusses, e. g., ‘automotive
applications’ such as ‘trailer lights.”” PO Sur-reply 13 (citing Ex. 1007,
6:8-11); Ex. 21009 41.

Masimo furtherasserts “Apple’s Reply ... includesno explanation
why a [person of ordinary skill in the art] would pluck a cylindrical or
Fresnel-typelens from the universe of optical elements” for use in Sarantos,
and, moreover, “improperly incorporates” Dr. Anthony’s Reply Declaration.
PO Sur-reply 14—-15 (citing Pet. Reply 25; Ex. 1042 49 60—64)). Masimo
then addresses themerits of Dr. Anthony’s Reply Declaration, and various
disagreements expressed by Dr. Duckworth. Seeid. at 15-17; Ex. 2100
91 45-57.

e)  Analysis as to Claim 13

Upon review of the foregoing, we conclude Apple’s case for
obviousness fails to provide a persuasive motivation for combining Sarantos
and Shie to practice the invention of claim 13, for reasons provided below.
These deficiencies apply even if one or more of Shie’s lens structuresis in
fact “configured fo change the first shape [of light] into a second shape,” as
claimed. Ex. 1001, 15:33—41 (emphasis added). Therefore, we need not

reach Masimo’s claim construction argument on this point (see PO Resp.
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9—15; Pet. Reply 23 n.8), or Masimo’s concomitant argument seeking to
distinguish Shie from claim 13 on this basis (see PO Resp. 12—13, 15,
43-45; Pet. Reply 22-24).

(i)  Motivation for Using Any Light Shape Changing Material

Obviousnessrequires “a motivation to pick out those tworeferences
[here, Sarantos and Shie] and combine them to arrive at the claimed
invention,” wherein “the amount of explanation needed will vary from case
to case, depending on the complexity of the matter and the issues raised in
therecord.” Personal Web, 848 F.3d at 991-92 & 993-94; see also InTouch
Techs., Inc. v. VGo Comms., Inc., 751 F.3d 1327, 1351-52 (Fed. Cir. 2014).
It is “not enough” that “a skilled artisan, once presented with the two
references, would have understood that they could be combined.” Personal
Web, 848 F.3d at 993-94. We agree with Masimo’s position that Apple
does not explain sufficiently whya person of ordinary skill in theart would
have been led to use a light shape changing lens within the context of
Sarantos’s sensor.

Apple in part relies on “Shie’s general teaching of an optical element
that shapes the light output, not any of Shie’s particular optical elements.”
Pet. Reply 24 (emphasis added). Dr. Anthony testifies that use of such an
unspecified light shape changing material in Sarantos’s sensor would
beneficially: (1) direct light emitted by LEDs 2208 closer to
photodiodes 2212; (2) increase accuracy by directinglight towards a larger
area of tissue; and (3) obscurethe LEDs’ appearance from a user. See

Ex. 1003 4 119; Ex. 10429 60. But it isimpossibleto evaluate the merits of

143 MASIMO 2036
Apple v. Masimo
IPR2024-00244



PUBLIC VERSION
IPR2022-01465
Patent 10,687,745 B1

these assertions without first identifying a particular lens structure for use in
Sarantos’s Figure 22 sensor. We reject thenotion that any light shape
changing material would have achieved these three benefits in Sarantos’s
Figure 22 sensor.

Nor does Dr. Anthony persuasively explain zow those three benefits
could be achieved by adding an unspecified light shape changing material to
Sarantos’s sensor structure. See Ex. 10039 119; Ex. 1024 9 54. In some
cases, a persuasive showing of obviousness will require an explanation of
“how the combination of the two references was supposed to work,” as
“a prerequisite to adequately explaining and supporting a conclusion that a
relevant skilled artisan would have been motivated to make the
combination.” Personal Web, 848 F.3d at 994. We conclude thisissuch a
case, and Dr. Anthony’s failure to identify a specific lens structure for use in
Sarantos undermines his testimony as to the alleged benefits achieved
thereby.

Further, Dr. Anthony admitted the evidence cited in his original
Declaration to support his testimony conceming alleged benefits was a
mistake, which he was unableto rectify. See Ex. 1003 94119; Ex. 2071,
190:13—-194:15. Apple’s Reply does not address thisadmitted mistake. See
Pet. Reply 22-24. Thus, we conclude Dr. Anthony’stestimony as to the
alleged benefits of the combination is “[u Juntethered to any supporting
evidence, much less any contemporaneous evidence,” and his “ipse dixit
declaration ‘fail[s] to provide any meaningful explanation for why one of
ordinary skill in the art would be motivated to combine these references at

the time of this invention,”” without the benefit of impermissible hindsight.
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TQ Delta, LLCv. Cisco Sys., Inc., 942 F.3d 1352, 1362 (Fed. Cir. 2019)
(quoting InTouch, 751 F.3d at 1353-54).

For the foregoingreasons, we conclude Apple has not established a
sufficient motivation for using any light shape changing material in
Sarantos’s Figure 22 sensor to support a conclusion of obviousness as to

claim 13, without the benefit of impermissible hindsight.

(ii)  Motivation for Using Cylindrical Light Shape Changing Material
Apple’s Reply seeks to rectify the foregoing deficiency, in part by

discussing (for the first timein this proceeding) a few specific lens structures
disclosed in Shie and elsewhere. See Pet. Reply 23-24; Paper 54, 7;
Ex. 1042 9 54-59.

However, much of this argument exceeds the proper scope of reply by
presenting anew theory of obviousness. See 35 U.S.C.§312(a)(3)
(a petition must “identif]y], in writing and with particularity. . . the grounds
on which thechallenge to each claim is based). Specifically, when
addressing the light shape changing material of claim 13, the Petition cites
Shie at column 6 (line 61) to column 7 (line 7). See Pet. 40—41
(“Element[1.2]”); Ex. 1003 94 118—120. That disclosure concerns onlythe
cylindrical lens structures shown in Figures 2a—2d. See Ex. 1007, 6:44-7:7.
Therefore, we conclude Apple’sreliance in the Reply on various other
specific lens structures disclosed in Shie or otherwise, including Fresnel lens
structures, presents a new theory of unpatentability versus the Petition. See
Apple Inc. v. Andrea Elecs. Corp., 949 F.3d 697, 706 (Fed. Cir. 2020)

(recognizinga reply improperly presents a new theory of unpatentability
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when it relies on “previously unidentified portions of a prior-art reference to
make a meaningfully distinct contention” by “point[ing] to an embodiment
of the prior art that was not discussed in the petition™) (citing Ariosa
Diagnostics v. Verinata Health, Inc., 805 F.3d 1359, 1367 (Fed. Cir. 2015)).
Focusing then on Shie’s cylindrical lens structures, Apple’s Reply
firstly asserts in conclusory fashion that they “would havebeen obvious to”
use in Sarantos, in order to “transform light from a first shape to a second
shape.” Pet. Reply 23-24 (citing Ex. 1007, 1:20-24, 6:3-28; Ex. 1072,
Fig. 4, 4:60-5:14; Ex. 107399 4,20-21,31-32, 35; Ex. 1074 99 50, 61-64;
Ex. 1075 94 69; Ex. 1076, Fig. 1; Ex. 1077, 391, 395). No further
explanation is provided in the Reply as to how thecited evidence supports
this conclusion. Seeid. The Reply relies on Dr. Anthony’s declaration
testimony, but this testimony seeks to establish only that Shie’s cylindrical
lens structures shape light, and does not explain why or how Shie’s
cylindrical lens structures would achieve any of the three benefits identified
in the Petition in the context of Sarantos’s sensor. See Ex. 1042 99 55-59.
Thus, as with Apple’s reliance on adding any light shape changing material
to Sarantos’s sensor (see supra Section II1.F.2(e)(1)), Apple’s argument and
Dr. Anthony’s testimony in these regards do not provide a persuasive
motivation for using a cylindrical lens structure in Sarantos’s sensor.
Apple’s Reply secondly asserts that, “as [Dr. ] Anthony explains,”
Masimo’s opposition relies on an incomplete understanding of the prior art,
and even if design tradeoffs were required to employ Shie’scylindrical lens
structures in Sarantos’s sensor, such tradeoffs do not detract from

obviousness. Pet. Reply 24 (emphasis added) (citing Ex. 1042 99 60—64).
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No furtherexplanation is provided in the Reply. Seeid. We agree with
Masimo’s position that this is an improper incorporation by reference of
Dr. Anthony’s Reply Declaration into Apple’s Reply. See supra
Section II1.D.3(e)(v)(1) (discussing Rule42.6(a)(3), which prohibits
incorporating arguments by reference). Thus, we do not consider

Dr. Anthony’s testimony in this regard.

/) Conclusion as to Claim 13

We conclude Apple has not shown by a preponderance of the
evidence that claim 13 of the 745 patent is unpatentable as having been

obvious over Sarantos and Shie.

3. Claim 25

Apple argues claim 25 of the *745 patent is unpatentable as having
been obvious over Sarantos, Shie, and Venkatraman, in Ground 2B. See
Pet. 2, 61-62 (parent claim 20), 6769 (claim 25); Pet. Reply 2224, 29-30.
Masimo opposes. See PO Resp. 2-3, 42-54, 56—60; PO Sur-reply 13—17.

We reach this challenge because the only other challengeto claim 25
in this proceedingis Ground 1B, which fails for reasons provided above in
Section [1L.E.6.

Claim 25 depends directly from independentclaim 20. See Ex. 1001,
18:30. The parent claim 20 recitesthe same light shape changing material as
claim 1, the parent claim of claim 13. Apple and Masimo both group the
parent claims 1 and 20 together, when addressing theiridentical light shape
changing material limitations in the context of dependent claims 13 and 25.

See Pet. 61 (for “Elements [20.0]-[20.8]”, referring back to “Ground 2A,
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[1.0]-[1.7]"); PO Resp. 43—45 (arguing claims 13 and 25 together as a
group, based on the same light shaping changing material recited in their
respective parent claims 1 and 20); Pet. Reply 22-24. For the reasons
provided above in Section III.F.2 in the context of claim 13, we conclude
Apple’s alleged motivations for combining Sarantos and Shie in this respect
are not persuasiveas to claim 25.

Apple provides additional argument specifically directed to the
limitation in claim 25 (but not claim 13) that “the second shape [of light]
comprises a width and a length, and wherein the width is different from the
length.” Ex. 1001, 18:30-32; see Pet. 67—69. However, the foundational
premise of this additional argument is that “/a/s discussed above in
Ground 14 with respect to [1.2], 1t would have been obvious to incorporate
a light-shaping material as taught in Shie in the wristwatch sensor of
Sarantos.” Pet. 67 (emphasis added). Apple then seeks to establish: “In this
context, it also would have been obvious to use a cylindrical optical element
as the light-shaping material in the combination,” which would satisfy the
limitation in claim 25. Pet. 67 (emphasis added); see id. at 67—69 (citing
Ex. 1007, Figs. 2a-2b, 1:15-23, 6:44-64); Ex. 1003 44201-204. Thatis,
Apple’s argument for claim 25 rests on the premise that Apple’s previous
argument directed to the parent claims establishes a sufficient motivation for
using a light shape changing material in Sarantos. As discussed above in
Section III.F.2, that premiseis faulty.

We conclude Apple has not shown by a preponderance of the
evidence that claim 25 of the *745 patent is unpatentable as having been

obvious over Sarantos, Shie, and Venkatraman.
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IV. PATENT OWNER’S MOTION TO EXCLUDE EVIDENCE

Masimo movesto exclude Apple’s Exhibits 1009, 1010, and
1014-1016 from evidence, as being irrelevant. See Paper 55, 1. In support,
Masimo contends Apple submitted these exhibits with the Petition, “but did
not cite them for any purpose whatsoever in the Petition, Petitioner’s Reply,
or in Petitioner’s expert’s declarations” so “they are irrelevant to any issue in
this proceedingand are inadmissible.” /d. (citing Fed. R. Evid. 401, 402).
Apple replies that Dr. Anthony relied on these exhibits as part of forming his
opinions in this case, so they are admissible under Rule 703 of the Federal
Rules of Evidence. See Paper 60, 1 (citingEx. 10039 11; Ex. 10429 3).

We deny this aspect of Masimo’s Motion as moot, because we do not rely on
these exhibits in this Decision. See PTAB Consolidated Trial Practice Guide
(Nov. 2019) (“CTPG”)"°, 79-80 (“[C]onsideration of the objected-to
evidence is often unnecessary to resolve the patentability of the challenged
claims, and the motion to exclude is moot.”).

Masimo also moves to exclude Apple’s Exhibits 1039 and 1041 from
evidence, for lack of authentication. See Paper 55, 1,2—4. In particular,
Masimo asserts Apple has not authenticated these documents as prior art to
the *745 patent, as Apple purports themtobe. Seeid. at 2—4. Applereplies
that these exhibits are admissible as authentic documents from the related
ITC Investigation, and they are also admissible under Rule 703 of the
Federal Rules of Evidence as having been relied on by Dr. Anthony in

forminghis opinions in thiscase. See Paper 60, 1;id. at 1-5 (argument in

9 Available at https://www.uspto.gov/TrialPracticeGuideConsolidated.
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support). We deny this aspect of Masimo’s Motion as moot, because we do
not rely on these exhibits in this Decision. See CTPG 79-80.

Masimo furthermovesto exclude a portion of Dr. Anthony’s
testimony (Ex. 1042 931) from evidence for lack of foundation and as
improper expert testimony, and to excludethe associated Exhibit 1056
(“Fontaine”) from evidence for lack of authentication and irrelevancy. See
Paper 55, 1, 4—-8. Apple opposes, based on several arguments. See
Paper 60, 5-8. We deny this aspect of Masimo’s Motion as moot, because
we do not rely on Fontaine or Dr. Anthony’s related testimony in this
Decision. See CTPG 79-80.

Masimo moreover moves to exclude further portions of Dr. Anthony’s
testimony (Ex. 10429927, 31, 33—-34, 40-50, and 61-64) from evidence, as
being argument that is improperly incorporated by reference in Apple’s
Reply, thereby circumventing the Board’s word count limitations on briefs.
See Paper 55, 1, 9—15. Masimo also moves to exclude Apple’s
Exhibits 1054, 1058, and 1063—1066 from evidence, as being irrelevant if
paragraphs 27,31, and 33—-34 of Dr. Anthony’sreply testimony is excluded
because these exhibits “are cited only in the objected-to paragraphs in
Anthony’s [reply] declaration.” Paper 55, 1, 12. Apple opposes, based on
several arguments. See Paper 60, 8—15.

We deny this final aspect of Masimo’s Motion, for two reasons. First,
a motion to exclude evidence per 37 C.F.R. § 42.64(c) is not the proper
procedural vehicle for a party to urge the Board to enforce the prohibition
against incorporating arguments by reference per 37 C.F.R. § 42.6(a)(3).

Motionsto exclude concern admissibility of evidence underthe Federal
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Rules of Evidence, not improper briefing. See37 C.F.R. §§42.61-42.64;
see also CTPG 78-81 (discussingmotions to exclude andto strike, and
stating the former shouldnot be used to “address arguments or evidence that
a party believes exceeds the proper scope of reply””). Masimo knows this, as
Masimo soughtleave to file a motion to strike to address the incorporation
issue, which was denied. See Paper43. Indeed, ourOrder denyingthe
request stated “[Masimo’s] already-authorized Sur-reply is a sufficient
procedural vehicle for [Masimo] to press the issues underlying” the
requested motion to strike. /d. at 2-3. We do not condone Masimo’s
attempt to circumvent our Order denying Masimo leave to file amotion to
strike, by recasting its unauthorized motion to strike as amotion to exclude.

Second, on the merits as to Exhibits 1054, 1058 and 1063—-1066, and
Dr. Anthony’s testimony relatingto those exhibits, we have already
concluded above in Section II1.D.3(e)(v)(1) that Apple’s Reply improperly
incorporates argument by reference based on positions taken by Masimo in
its Sur-Reply. Thus, we deny this aspect of Masimo’s Motion as moot.

On the merits as to Dr. Anthony’s testimony at Exhibit 1042
99 40-50, we have considered the pertinent statements in Apple’s Reply and
the Reply’s string cite of various Exhibits from the ITC Investigation. See
Pet. Reply 21. However, we have not considered Dr. Anthony’s related
testimony in this respect, so we deny this aspect of Masimo’s Motion as
moot. See CTPG 79-80.

On the merits as to Dr. Anthony’s testimony at Exhibit 1042
94 61-64, we have already concluded above in Section III.F.2(e)(i1) that

Apple’s Reply improperly incorporates argument by reference based on
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positions taken by Masimo in its Sur-Reply. Thus, we deny this aspect of

Masimo’s Motion as moot.

V.  PETITIONER’S MOTION TO EXCLUDE EVIDENCE

Apple moves to exclude Masimo’s proffered witness testimony from
the ITC Investigation (Exhibits 2074, 2076—2086, 2089, and 2090) from
evidence, as containing inadmissible hearsay.?’ See Paper 56, 1-3. Apple
also moves to exclude portions of Dr. Duckworth’s testimony (Ex. 2070
992228, 30-33, 53, 73; Ex. 2100 99 32, 44, 51, 57, 64, and 81-95) as
relying on that hearsay. Seeid. at 1, 3,4-5. In support, Apple contends the
proffered ITC Investigation testimony consists of “statements made outside
of the current trial and. . . offered to prove the truth of the matter asserted in
the statements, thereby meeting the definition of hearsay,” without any
exceptions applying. Id. at 2, 5 (citing Fed. R. Evid. 801); id. at 23
(discussing the “residual exception” per Fed. R. Evid. 807). Masimo
opposes, based on several arguments. See Paper 57, 1-12.

We deny this aspect of Apple’s Motion, for three reasons. First,
Apple has prevailed on its unpatentability assertions in this proceeding that
relate to the subject evidence, even considering the subject evidence, so
Apple’s Motion is moot. Second, we agree with Masimo that the subject

testimony and related documents are statements offered against Apple, and

20 Apple’s Motion onceidentifies “Exhibits 2072—2074 and 2076-2092” as
the Exhibits at issue. Paper56, 1. However, this is inconsistent with the rest
of Apple’s Motion, and Exhibits 2072, 2073,2087, 2088, 2091, and 2092
have no rational relationship to the argument underlying Apple’s Motion.
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made by Apple or individuals in a representative capacity on behalf of
Apple, so they are excluded from hearsay pursuant to Fed. R.

Evid. 801(d)(2)(A), (C), & (D). SeePaper 57, 1-6. Third, the witness
testimony was elicited via questioning duringthe ITC Investigation while
the witnesses were underoath, and to a large extent the pertinent questions
were posed by Apple’s own counsel, as Masimo pointsout. See id. at 2-9.
Andthe documents are Apple’s own R&D documents. Therefore, the
testimony and documents have sufficient guarantees of trustworthiness, as
well as more probity on the points for which they are offered by Masimo
than any other evidence Masimo could obtain through reasonable effort, to
qualify for the residual exception to hearsay under Fed. R. Evid. 807, with
reasonable notice to Apple, as Masimo urges. See id. at 2-9.

Apple also moves to exclude portions of Dr. Duckworth’s testimony
(Ex.210099 9, 17, 19, 20, 23, 26, 28, 32, 33, 48,49, 64, and 69-71) as
“contain[ing] opinions that are conclusory, do not disclose supporting facts
or data, are based on unreliable facts, data, or methods, and/orinclude
testimony outside the scope of Dr. Duckworth’s purported areas of expertise
that will not assist the trier of fact.” Paper56, 1,34 (citing Fed. R. Evid.
702 and 703). Masimo opposes, based on several arguments. See Paper 57,
2, 13-15.

We deny this aspect of Apple’s Motion, for several reasons. First,
Apple has prevailed on its unpatentability assertions in this proceeding that
relate to the subject testimony, so Apple’s Motion is moot. Second, as to the
testimony at Exhibit 210099 19, 20, 23, 26, 28, 32, 33, 48, 49, 64, and

69-71, Apple’s Motion makes no attempt to discuss in what way the
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opinions offered therein are unsupported by facts or data, despite that it is
Apple’s burden to establish entitlement to the requested relief. See Paper 56,
3—4 (addressingthe substance only of 99 9 and 17); 37 C.F.R. § 42.20(¢).
Third, as to the testimony at Exhibit 2100999 and 17, we have considered
Apple’s argument, but it goes to the weight to be afforded the testimony
rather than its admissibility. See CTPG 79 (‘A motion to exclude isnot a
vehicle for addressing the weight to be given evidence—arguments

regarding weight should appear only in the merits documents.”).

VI. SUMMARY OF CONCLUSIONS

In summary, we determine a preponderance of the evidence
establishes claims 2-6, 8, 10-12, 14, 17, 19, 21-24, and 26 of the
>745 patent, but not claims 13 and 25, are unpatentable as shown in the

following table:?!

35 Claim(s) Claim(s)
Claim(s) U.S.C.§ Reference(s)/Basis Shown Not Shown
B Unpatentable | Unpatentable
2,3,5,6,8, : 2,3,5,6,8,
10-12, 14 103 Iwamiya, Sarantos 10-12, 14

21 Should Patent Owner wish to pursue amendment of the challenged claims
in a reissue or reexamination proceeding subsequentto the issuance of this
decision, we draw Patent Owner’s attention to the April 2019 Notice
Regarding Options for Amendments by Patent Owner Through Reissue or
Reexamination During a Pending AIA Trial Proceeding. See 84 Fed. Reg.
16,654 (Apr. 22,2019). If Patent Owner chooses to file a reissue application
or a request for reexamination of the challenged patent, we remind Patent
Owner of'its continuing obligation to notify the Board of any such related
matters in updated mandatory notices. See 37 C.F.R. §42.8(a)(3), (b)(2).
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4,17,19, 103 Iwamiya, Sarantos, | 4, 17, 19, 75
21-26 Venkatraman 21-24,26
29 59 6) 8)
10,11, 13, | 103 Sarantos, Shie?? 13
14,17, 19
3,4,17,19, Sarantos, Shie,
21-26 103 Venkatraman?? 25
Sarantos, Shie,
12 103 Savant?
2-6,8, 10-12,

gV:”‘“ 14,17,19, | 13,25

utcome 21-24,26

VII. ORDER

In consideration of the foregoing, it is hereby:

ORDERED that claims2-6, 8, 10-12, 14,17, 19, 21-24, and 26 of
the 745 patent have been proven by a preponderance of the evidenceto be
unpatentable;

FURTHER ORDERED that claims 13 and 25 have not been proven
by a preponderance of the evidence to be unpatentable;

FURTHER ORDERED that Patent Owner’s Motion to Exclude
(Paper 55) is denied,

22 As explained in Section III.F above, we do not reach these three grounds
as toclaims 2-6, 8, 10-12, 14,17, 19, 21-24, and 26, because those claims
are unpatentable based on Grounds 1A and 1B.
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FURTHER ORDERED that Petitioner’s Motion to Exclude
(Paper 56) is denied,

FURTHER ORDERED that the parties are to jointly file aredacted,
public version of this Decision no later than three weeks following the entry
of this Decision; and

FURTHER ORDERED that, because this is a final written decision,
parties to this proceeding seeking judicial review of our Decision must

comply with the notice and servicerequirements of 37 C.F.R. § 90.2.
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