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IPR2020-00475 - Instituted Grounds

Claims Challenged | 35 U.S.C. § | References
| 103 Wakabayashi, Ackland
| 103 Wakabayashi, Ackland, Suzuki
3,7 103 Wakabayashi, Ricquier, Dierickx

IPR2020-00512 — Instituted Grounds

Claims Challenged | 35 U.S.C. § | References
2 103 Swift, Ricquier, Suzuki
2 103 Larson, Swift, Ricquier, Suzuki
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Technology Backgrouncy
State of the Art
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CCD and CMOS Image Sensor Development

« MOS Development
» 1968 - Passive Pixel Sensor MOS
» 1985 - Active Pixel Sensor MOS
« CCD Development
o 1969
« CMOS Development
* 1963 - PPS CMOS

* 1993 - Camera-on-Chip APS
CMOS (Dr. Fossum)

Ex. 2069 at 22.

POR at 8-10, 10-18
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CCD Image Sensor Characteristics

Pixel design provided superior
performance in signal to noise

Destructive one-way readout
design (not addressable)

Off-chip architecture

CCD dominated market

POR at 11-14; Ex. 1003 at 83-89 (Adair Decl.),
?0-95 (Baird Decl.); see also Ex. 2004 (Laser
Focus World); Ex. 2039 (Business Week); Ex. 2053
(Fossum); Ex. 2058 (Holst); Ex. 2059 (Janesick); Ex.
2072 (Smith).

Ex. 2036 at 8.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Figure 1.7(a) Bucket analogy used to describe CCD operation.

Ex. 2059 at 7.
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CMOS Image Sensor Characteristics

« Pixel design lacked performance
(signal-to-noise) of CCD with the
exception of EMI/RFI

 Non-destructive read-out design
and was X-Y addressable allowing
for images to be read out in
different directions

« CMOS cost savings from camera-
on-chip design
Ex. 2069 at 30,
« CMOS imager sensors had very
low image quality and had some
application in low-end market

POR at 9-16; Ex. 1003 at 83-89 (Adair Decl.), 20-95 (Baird Decl.); see also Ex. 2007 (Zarnowski); Ex. 2039
(Business Week); Ex. 2050 (Ackland’s Camera on a Chip); Ex. 2053 (Fossum’s Are CCD's Dinosaurs SPIE
article); Ex. 2054 (Fossum'’s IEEE article); Ex. 2055 (Fossum’s NASA tech brief); Ex. 2064 (Mendis); Ex. 2065
(Nakamura); Ex. 2066 (Nixon's 256x256 CMOS Active Pixel Sensor Camera-On-A-Chip IEEE arficle); Ex. 2067
(Nixon's NASA tech brief); Ex. 2069 (Ohta).
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Comparison of CCD and CMOS Image Quality

« CCD provided superior performance and image quality due to lower Fixed
Pattern Noise (FPN) and Random Noise.  tebby Decl.at 179

« CCD required additional electromagnetic shielding to prevent noise from
EMI/RFI, whereas CMOS is more resistant to EMI/RFI noise.  Lebby becl. at 1189-90

» “CCDs have historically been the dominant image sensors and have been
very successful in high speed applications such as digital cameras, digital
copiers, and flat bed scanners. CCDs are also appropriate for surveillance
and manufacturing applications where high performance is a requirement.
CCDs have traditionally had better light sensitivity as a result of their pixel
architecture, where all of the light hitting the array can potentially be
converted 1o signal.” & 203¢ (0IDA) at 8 (emphasis added).
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CCDs Dominated the Market in 1997 and into the 2000s

e« CCD architecture was well
known and widely adopted
because it offered the best
performance and price

« CMOS did not even begin
to be commercially feasible
until late 1990s — early 2000s
and only in very low-end
product designs

Ex. 2036 aft 6.

POR at 11-16
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The 052 Patent
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The "052 Patent’s Innovation Over Conventional Camera-on-Chip

* Image sensor market in 1997 — the context for a POSITA
« State of the Art
« CCD
« Dominant imager at the time
« High image quality, mature technology
« APS CMOS Camera-on-a-Chip latest innovation by Dr. Fossum in 1993 over CMOS

Ex. 2039 at 2.
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 10
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‘052 Patent’s Innovation Over Conventional Camera-on-Chip

Reduced Area Imaging Device

Environments with high EMI/RFI

Remoting image processing circuitry

Further modified Fossum’s CMOS APS Camera-on-a-Chip

Deconstructing an aspect of
APS CMOS Camera-on-a-Chip
despite higher costs and
degrading performance.

'052 Patent at Fig. 2b (annotated).

POR 2-6
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'052 Patent Bucked Conventional Wisdom

« ‘052 Patent’s inventors departed from conventional wisdom of emerging CMOS imagers,
camera-on-a-chip design POR at 66, Sur-Reply at 1

« At the time, industry efforts focused on MORE component integration onto a single silicon
die

 Starfing from the CMOS camera-on-a-chip, the inventors recognized that strategically de-
integrating certain imager components would enable miniaturization theretofore had been
unachievable: POR-512 at 19-20

The above-mentioned developments in solid state imaging
technology have shown that “camera on a chip” devices will
continue to be enhanced not only in terms of the quality of 20
imaging which may be achieved, but also in the specific
construction of the devices which may be manufactured by
new breakthrough processes.

Although the “camera on a chip” concept is one which has
great merit for application in many industrial areas, a need 25
still exists for a reduced area imaging device which can be
used in even the smallest type of endoscopic instruments in
order to view areas in the body that are particularly difficult to
access, and to further minimize patient trauma by an even

. . . 30
smaller diameter invasive instrument. v

‘052 Patent at 3:24-30

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 12

Patent Owner Cellect, LLC
Ex. 2105, p. 12



Claim 1 of the '052 Patent

1. Animaging device comprising:
* a housing;
* an image sensor mounted in said housing,

+ said image sensor including a first circuit board having a length and a width thereto,
wherein said length and width of said first circuit board define a first plane,

« said first circuit board including an array of CMOS pixels thereon, wherein a plurality of
CMOS pixels within said array of CMOS pixels each include an amplifier,

« said first circuit board further including timing and control circuitry thereon, said fiming
and confrol circuitry being coupled to said array of CMOS pixels,

+ said image sensor producing a pre-video signal;

» a second circuit board mounted in said housing,
« said second circuit board being electrically coupled to said first circuit board,

* said second circuit board having a length and a width thereto, wherein said length and
width of said second circuit board define a second plane,

+ said second circuit board including circuitry thereon to convert said pre-video signal to a
post-video signal,

+ said second circuit board being offset from said first circuit board,

+ said second plane of said second circuit board being substantially parallel to said first
plane of said first circuit board; ...

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 13
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Claim 1 of the '052 Patent (cont.)

« alens mounted in said housing, said lens being integral with said imaging device, said lens focusing
images on said array of CMOS pixels of said image sensor;

a video screen, said video screen being electrically coupled to said second circuit board, said
video screen receiving said post-video signal and displaying images from said post-video signal; and

« a power supply mounted in said housing, said power supply being electrically coupled to said first
circuit board to provide power to said array of CMOS pixels and said timing and control circuitry,
said power supply also being electrically coupled to said second circuit board to provide power
thereto;

« wherein said image sensor has a generally square shape along said first plane;

« and wherein a largest dimension of said image sensor along said first plane is between 2 and 12
millimeters.
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[PR2020-00475:
Claims 1, 3, 7 of the "052 Patent
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Wakabayashi (U.S. 5,903,706, Ex. 1027)

« Digital camera with rotatable camera head

« Key feature: image arrangement convertor
circuit that flips image upright when

camera head rotated
Ex. 1027 af 10:18-11:34, Lebby

Decl., 1 132-134

* No disclosure of CMOS image sensor,
let alone de-infegrated CMOS camera-on-
Chip design POR at 19-20,

Lebby Decl., 1 101-102

Ex. 1027, Fig. 7

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 16
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POSITA Would Not Have Been Motivated to Modify Wakabayashi

POSITA would understand Expressly discloses an off-chip
is a CCD-based digital circuit design for its processing
camera Decl, 101105 circuitry . 1027 ot 5:48.58, 510

| .

« No motivation to combine with Ackland/Suzuki (Grounds 1-2) or
Ricquier/Dierickx (Ground 3)  ror 2547, 52, 55; sur-Reply at 3-20; Lebby Decl. at 1 124-130, 136-138.

 Record evidence demonstrates technical obstacles Por29-30. 41-42
° Requireg Comp|e1-e redesign POR at 28-31, 41-42, Sur-Reply at 15-18
o Chgnges princip|e of Operoﬂon POR at 31-34, Sur-Reply af 16-18

« Confrary to infended purpose PoRai 3437, sureply af 1315

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 17
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POSITA Understands Wakabayashi is a CCD-based Camera

« Wakabayashi's pixel array with off-chip circuit board design understood
to be CCD

« CCD pixels not integrated with CMOS circuit boards, requiring off-

Chlp deS|gn. See Ex. 2088 (“Lebby Decl.”) 17, 10, 101-02, 107-10, 114, 116-17, 122-24.

« CCD generates significant heat—metal bracket 28 provided heat
sink (interposed between pixels and board 29). See Lebby Decl. 1 7, 118, 125, 136,

« Driving circuits associated with CCD. See Lebby Decl. 1 101-02, 110, 117-18, 128-29, 137.

« Camera design included numerous high-end features (built-in video
screen, external storage, etc.), demanding a high performance image
sensor—CCD

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 18
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POSITA Understands Wakabayashi is a CCD-based camera (cont.)

 Wakabayashi's key featfure, 157] ABSTRACT

“imoge orrongemen’r convert An upside-down image, generated when a video camera is

circuit” demonstrates it is directed rotated about a horizontal axis to face to substantially the
to a CCD camera same direction as a display unit does, is electrically cor-
rected to be an upright image. A video camera unit made
compact to realize a reduction in weight of a video camera
« CCD imoge sensors, unlike rotating mechanism. An image arrangement convertor cir-

CMOS imoge sensors, cannot cuit is prpvided between the Yideo camera unit and.a h'quid
readout imoge in reverse crystal display serving as a display unit or a recording unit.

order (i.e., “addressability”).

104 YOEORGNAL - Li20
------------- ' VIDEO RECORDING
I?G i ONT =119
WRITE ADDRESS 121
{E,ERA )
——————————————————— e |09_"' M UNT
; [ ! I |-3—7 42}‘2
| |
: . 17|
; CAMERA HEAD —}—— CAMERA CRCUIT : RAM H 112 [craracrer /poure 4
; i ! GENERATOR CIRCUIT
S I NS 105 I—I 10 [lI8 115 14
READ ADDRESS
—H POWER SUPPLY
os— 'O | R&GF" CROUT
________________ 116
POR at 28-29; Lebby Decl. at §132-134, 136; Sur-Reply 14-15
(responding to Petitioner's Reply at 3-4, Neikirk Reply at § 13-20)
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Ackland Patent (U.S. 5,835,141 , Ex. 1006)

« Ackland’s CMOS APS Pixel Array S
. .o un‘,ﬁa’ =1 raunﬂn'\nﬂn
« Single polysilicone layer 10- - “ThHij —b °|11[: £

See Ackland Patent at Title, Abstract.

* Timing and Conftrol on-chip
Lebby Decl. 11 103-05, 122-25, 128, 138; Ex. 2054 at 1.
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- Location of image processing circuitry %i“j 16
expressly described as “not shown” o O
Lebby Decl. 1 103-05. 2 - ™5

TIMING
CONTROLLER

B — H CIRCUITRY
SRR S U B 0 N
« Ackland’'s Camera on a Chip Article tells FIG. 6
us what Ackland developed:
(Ex. 2050, "Ackland Article”)
+ Camera on a chip
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 20
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Ackland Patent’s Processing Circuitry is Simply “Not Shown”

Petitioner asserts Ackland Patent This is incorrect.

H H H H 1 1 1 1 kb " POR at 22, Sur-Reply at 5-6,
dISC|OS§S,I,TS processing circuitry is It is simply “not shown™ T ot aros
“off-chip

ACTIVE PIEL IMAGING SYSTEM 39T
! 0 65t ss |
0 a2l ol i
: °°T|°_5°_5ﬂ°°""°"1|°"'=‘2,35 :
: e i
el e
: lo O olla olla ] +— 25 :
; o = O
: el 2 |
i = n'l']ﬁpﬁ“qnﬂnﬂo'"(ﬁl"rﬁ | ’
' | | [ [ ~s ! T0
{lconmmoer——118 18|18 |18 |18 | 18|18 |18 F—pﬁﬁ%i’fféi‘s
i_______ﬂ______|___l__L__l__l___l__l_“_l____lf’___: Ex. 1006 at 9 (annotating 8:42-52).
Ex. 1006 at 5, Fig. 6. FIG. 6
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What Dr. Ackland Was Working on at the Time: Camera on a Chip

Ex. 2050 at 1,3 (annotated).

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 22
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Ricquier (Ex. 1033/1038)

« Describes passive CMOS image sensor image sensor
“specifically designed for use in industrial machine

.. . . "
vision OppllCOTIOﬂS Ex. 1038 atf 8; POR af 23-24, 52-55; Sur-Reply at 13,15.

« Describes “sensor architecture that can be used as

a module in further sensor systems on a single chip.”
Ex. 1038 at 9; POR at 24, 34-35.

« POSITA understands that Ricquier does not teach

off-chip processing circuitry for CMOS sensor. Ex. 1038 at 9.

Ex. 1038 at 8; POR at 23-24; Sur-Reply at 15-17.

 Petitioner fails to demonstrate a rational motivation (“selective addressability”, “multiple
resolutions”) for combining Wakabayashi and Ricquier. POR at 52-55; Sur-Reply at 15-17, 22-24.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 23
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Dierickx (Ex. 1041)

«  Describes a CMOS-based imaging device s - .
) ) —5 9 — —9
« Cited for teaching active pixels, size, and dimensions of S -
. (6
image sensors. ’ @
POR at 24-26
(22) (24)
*-—e ———/0—1

«  BUT no motivation to combine with Wakabayashi and
Ricquier

« Dierickx acknowledges “"CCD-based camera
systems are nowadays preferred in applications
wherein a high image quality is required such as
video or still camera applications.”

POR atf 55-57, Ex. 1041 at 5,
Sur-Reply 22-24

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 24
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It Was Not Known to De-integrate CMOS Imagers

« Peftitioner argues: “it was a well-known engineering consideration to
move the circuitry from a circuit board directly attached to the image
sensor chip to one that is remote to the image sensor chip.”  eetiionar 24,

* Incorrect. Ackland does not demonstrate off-chip circuitry. The
processing circuitry is simply “not shown” POR af 22: Lebby Decl. af 9 103-05.

 Petitioner does not specifically argue “CMOS with off-chip circuitry were
well-known at the time" until its Reply. Compare Pet. Reply at 3-4 with Petition at 24-25.

« AND Patent Owner addressed this allegation regarding Swift and
Monroe in its Sur-Reply. Sur-Reply at 7; see also POR at 22, 50

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 25
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Petitioner Fails to Demonstrate Any
Motivation to Combine Wakabayashi and
Ackland/Suzuki or Ricquier/Dierickx

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 26
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Petitioner’s Positions — Inconsistent

Feature Wakabayashi

Pixel array Not shown
(can be anything)

Timing & Confrol Not shown
(can be anything)

Image Processing Camera Circuit Board
off chip

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Ackland Patent
APS CMOS

On-Chip

Not shown
(means off-chip)

27
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Design Choice Not Enough

- . : H Pefition at 32; POR at 41-42; Sur-Reply at 9-10;
« Petitioner and its expert rely on design choice. O 2091 ot 165191 4653, 1 e A1 476,

° COUld HCIV@ VS WOUld HCIV@ POR at 37-42; Sur-Reply at 8-9.

« Personal Web Technologies, LLC v. Apple, Inc.,

« That two references could be combined is “not enough” to “imply a
moftivation to pick out those two references and combine them to
arrive at the claimed invention”

- Belden Inc. v. Berk-Tek LLC

« "[O]bviousness concerns whether a skilled artisan not only could have
made but would have been motivated to make the combinations or
modifications of prior art to arrive at the claimed invention."

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 28
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Record Evidence Demonstrates No Motivation to Combine
Wakabayashi and Ackland

* No reasonable expectation of success POR at 42-45; Sur-Reply at 10; Lebby Decl. at 410-15, 125-131

*  Proposed Wakabayashi and Ackland combination results in poor
performance and higher costs compared to CCD or Camera-on-Chip APS

CMOS
*  Worst aspects from CCD and APS CMOS

« Significant Re-Design of Wakabayashi and Ackland  por at 28-31, 41-42, sur-reply at 15-18

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 29
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Lockyer Photonics Spectra Article (Ex. 2063)

1997 Evidence: CMOS could not compete with CCD image quality

“CMOS can’t compete with CCDs in
the number of pixels, quantum
efficiency and noise. Furthermore,
CMOS has more pixel inconsistency,
that is, pixels that are more sensitive
than others. CCD pixels show more
uniformity, so in a CMOS camera
you can see a lot of graininess
because the address lines are
affecting the sensitivity. You’ll see
less graininess on the CCD image.”

POR af 33, 43-44; Ex. 2063 at 1-2 (annotated).
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 30
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Mendis’ IEEE Article (Ex. 2064)

1993 Evidence: CCD
and CMOS cannoft
simply be combined or
switched and use
different fabrication
processes

POR at 29; Lebby Decl. at § 10, Ex. 2064 at 1 (annotated).

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 31
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Fossum’s Laser Focus World Article (Ex. 2004)

1993 Evidence: benefit of APS
CMOS achieved through
camera-on-a-chip integration to
achieve further miniaturization.

“...on-chip Integration IS
key to achieving future
camera miniaturization.”

Ex. 2004 at 9 (annotated), Lebby. Decl at § 128, POR at 35-36, 44
32

Patent Owner Cellect, LLC
Ex. 2105, p. 32
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Armstrong’s BusinessWeek Article (Ex. 2039)

1995 Evidence: Conventional CCD
provided superior image quality
over APS CMOS

POR at 33, Ex. 1060 at 55

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 33
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Armstrong’s BusinessWeek Article (cont.)

1995 Evidence: Cost saving benefit of APS CMOS
achieved by using Camera-on-Chip design

POR aft 40, Ex. 1060 at 54 (annotated), Ex. 2039 af 2

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 34
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Johannes” Wall Street Journal Article (Ex. 2060)

1998 Evidence: 50% cost saving benefit of APS CMOS achieved by
using Camera-on-Chip design

1998 Evidence: APS CMOS still lag in image quality compared to CCD

POR at 40, Ex. 2060 at 1.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 35
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Fossum’s IEEE Article (Ex. 2054)

1995 Evidence: Benefit of
APS CMOS achieved by
using Camera-on-Chip
design

1995 Evidence: CCD
technology was “not
well-suited to CMOS

integration”

POR at 29, Lebby Decl. 1 9, 124, 154, Ex. 2054 at 1-2 (annotated).

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 36
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OIDA Market Report (Ex. 2036)

« Evidence: Analysis of market shows that in 1997, CCD image sensors
dominated the market until the mid 2000’s.

Ex. 2036 at 6

* In the late-1990's and mid-2000s, APS CMOS was relegated to high-
volume, low-quality applications, like security applications in Swift

Ex. 2036 at 8

POR at 12-13, 31; Lebby Decl. § 10-11, 84, 86-87, 91, 115-116, 123.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 37

Patent Owner Cellect, LLC
Ex. 2105, p. 37



OIDA Market Report (cont.)

« Evidence: CCDs require much higher voltages than CMOS imagers

* I.e., high technical obstacles facing any combination of CMOS and
CCD technologies

POR at 29-31; Lebby Decl. § 122, 137; Ex. 2036 at 9 (annotated).

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 38
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IPR2020-00512:
Claim 2 of the ‘052 Patent

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 39
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Grounds (IPR2020-00512 — ‘052 Patent)*

Ground 1: Claim 2 is not obvious over Swift in view of Ricquier and Suzuki.

*  POSITA would not have combined Swift, Ricquier, and Suzuki. F’Scjfgpﬁj‘gf'lg

*  Swift in view of Ricquier/Suzuki does not disclose circuitry on a

second circuit board to convert pre-video signal to post-video
signal. PORat 3538, Sur-Reply at 20-21

*  Swift, Ricquier, Suzuki fail to disclose an imaging device with the
requisite dimension:s. POR at 21-25, Sur-Reply at 14-21

DEMONSTRATIVE EXHIBIT— NOT EVIDENCE *In this section, citations are made to the IPR2020-00512 record 40
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Grounds (IPR2020-00512 — ‘052 Patent)*

Ground 2: Claim 2 is not obvious over Larson in view of Swift, Ricquier,
and Suzuki.

* Erroneously mixes and matches different technologies

*  POSITA would not have combined Larson, Swift, Ricquier, and

Suzuki. POR at 38-39, Sur-Reply af 21-23

DEMONSTRATIVE EXHIBIT— NOT EVIDENCE *In this section, citations are made to the IPR2020-00512 record 41
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Claim 2 of the 052 Patent

« 2. Animaging device comprising:

* a housing;

* an image sensor mounted in said housing,

said image sensor including a first circuit board having a length and a width thereto,
wherein said length and width of said first circuit board define a first plane,

said first circuit board including an array of CMOS pixels thereon, wherein a plurality of
CMOS pixels within said array of CMOS pixels each include an amplifier,

said first circuit board further including timing and control circuitry thereon, said fiming
and control circuitry being coupled to said array of CMOS pixels, said image sensor
producing a pre-video signal;

» a second circuit board mounted in said housing,

said second circuit board being electrically coupled to said first circuit board,

said second circuit board having a length and a width thereto, wherein said length and
width of said second circuit board define a second plane,

said second circuit board including circvitry thereon to convert said pre-video signal to a
post-video signal,

said second circuit board being positioned in a stacked arrangement with respect to
said first circuit board,

said second plane of said second circuit board being substantially parallel to said first
plane of said first circuit board;

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 42
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Claim 2 of the "052 Patent (cont.)

a lens mounted in said housing, said lens being integral with said imaging device, said lens
focusing images on said array of CMOS pixels of said image sensor;

» a video screen, said video screen being electrically coupled to said second circuit board,
said video screen receiving said post-video signal and displaying images from said post-video
signal; and

« a power supply mounted in said housing, said power supply being electrically coupled to
said first circuit board to provide power to said array of CMOS pixels and said timing and
control circuitry, said power supply also being electrically coupled to said second circuit
board to provide power thereto;

« wherein a largest dimension of said image sensor along said first plane is between 2 and 12
millimeters.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 43
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Swift (Ex. 1005)

* Describes APS CMOS Camera-on-a-Chip

Design

POR at 14-16, Sur-reply at 3-8

+  Same APS-type sensor disclosed in Laser
Focus World article (Ex. 1048)

¢ Also same Fossum camera-on-a-chip
disclosed in Background section and

BusinessWeek article (Ex. 1060)

POR at 35-38

« Also describes CCD embodiments

POR at 14-16, Sur-reply at 8-11

« BUT does not show off-chip pre- to post-image
processing for an APS CMQOS sensor

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

POR at 14-16, 35-38, Sur-Reply at 11-13
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Switt Does Not Show CMOS Sensor with Off-Chip Pre- to
Post-Image Processing

« POSITA understands that Swift's multi-circuit-board system architecture is
consistent with CCD imager architecture, not CMOS imagers.

POR at 14-16, 25-27; Sur-Reply at 11; Lebby Decl. at {4 97-98.

« Petitioner fails to show Swift's processing circuitry converts a pre-video
signal to a post-video signal, as required by claim 2 POR at 35-38; Sur-Reply af 12

Lebby Decl. at 1 106-112.

 Swift's vague description of “various circuitry”:

Swift at 9:7-14.
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Ricquier (Ex. 1033/1038)

« Describes passive CMOS image sensor image sensor
“specifically designed for use in industrial machine

- ST
vision applications Ex. 1038 at 8; Sur-Reply at 13,15

« Describes “sensor architecture that can be used as

a module in further sensor systems on a single chip.”
Ex. 1038 at 9; POR at 17, 34-35

Ex. 1038 at 9.
» Ricquier demonstrates that a POSITA would not have

been motivated to combine with Swift:

Ex. 1038 at §;
POR at 16-17, 28-30, 34-35;
Sur-Reply at 15-17.
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Suzuki (Ex. 1015)
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Ex. 1015, Fig. 2.
« Conventional CCD device POR at 17-18; Sur-Reply at 14;

Lebby Decl. 11104-116.

« Cited for stacked arrangement of circuit boards

BUT this arrangement of circuit board incompatible with Swift's CMOS sensor embodiment
POR at 17-18, 35-36; Sur-Reply at 14.
«  BUT POSITA would not have combined Suzuki with Swift and Ricquier

POR at 21-25; Sur-Reply 14-21.
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Larson (Ex. 1029)

. . POR at 18-19,
*  Video phone with CCD camera Lebby Decl. §1105

- Cited to address deficiencies in other cited
references as to disclosure of a physical camera
within same housing as the video monitor

«  BUT POSITA would have used Larson’'s CCD
image sensor, not Swift's CMQOS, at the time

« Record evidence demonstrates
CCD sensor had superior performance;

) Ex. 1029, Fig. 8A
was mature technology at the time.
POR at 38-39, Sur-Reply at 21-23,
Lebby Decl. 1127
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References Fail to Disclose Imaging Device with Requisite Dimensions

« Suzuki's imager is not arranged in the claimed manner

« Petitioner fails to explain what modifications to Swift would result in imager with Suzuki’s
dimensions

» Dimensions of Swift's camera along the plane of the image sensor would not change
regardless of how the circuit board 53 was oriented relative to board 52:

Petition at 4
POR at 22-23, Lebby 1 115,
Sur-Reply at 16-20
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POSITA Would Not Have Combined References to Arrive at Claim 2

« Swift's sensor directly cites to Fossum's camera on a chip.

* Has integrated timing and conftrol circuitry and analog-to-digital circuitry and an
asymmetrically located pixel array.

Lebby 1 117 (annotating

Fig. 7 of Ex. 1005) Ex., 2039 at 3, Ex. 1060 at 55

* BUT no evidence in the record that a POSITA would have been motivated to
de-integrate these features of the Swift/Fossum camera on a chip or to arrange them
as required in claim 2

POR at 25-27, Lebby Decl. 1 117
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Petitioner Fails to Demonstrate It Would Have Been Obvious to
Combine the Asserted References to Yield Claim 2

Petitioner asserts:

References are in the “same field of art”

Petition at 22

Ricquier is reasonably pertinent to the
problem of arranging circuitry to
“minimize the device’s size or profile

area”
Petition at 22

Ricquier adds flexibility in selecting from
the several design choices for placing
circuitry

Petition at 23

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

BUT references that are analogous art
does not automatically mean a POSITA
would be motivated to combine them

POR at 27-28
NOT TRUE. Ricquier is silent on “minimizing

the device'’s size or profile area”

POR af 28-29,
Sur-Reply at 15-17

BUT this analysis is tainted by hindsight

bias POR at 30-35,
Sur-Reply at 15-17

CANNOT be a “design choice” because
claimed arrangement solved a particular
problem and gave rise to unexpected
results

POR at 31, Lebby {110,
Sur-Reply at 16
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Secondary Considerations Demonstrate
Non-Obviousness of the Challenged
Claims
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Industry Skepticism

« Jeffrey Adair declaration (Ex. 1003 at 84-85) in prosecution history of patent family member

« Demonstrates “great skepticism” within the medical industry about using CMOS technology
in medical imaging applications.

* Mr. Adair adds that CMOS imagers have a reputation of producing poor quality imaging
that is not suitable for medical imaging applications, and that reputation was well known in
the industry.

v

8. There has been great skepticism in the industry as to the capability to
use CMOS technology in medical imaging applications. CMOS imagers have

been characterized as not being capable of producing high quality images. Despite

Ex. 1003 at 84-85.

POR at 63
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 53

Patent Owner Cellect, LLC
Ex. 2105, p. 53



Unexpected Results

Adair Declaration (Ex. 1003 at 84-85)
demonstrates unexpected results:

Improved RFl performance from using
remote CMOS image processing
circuitry.

Unexpected result is not merely that
the processing circuitry can be placed
in a remote control box.

Rather, the unexpected result is that
the processing circuitry can be so
close that it is “adjacent to the pixel
array” without any RFl or shielding.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Ex. 1003 at 85-86 (excerpt)

POR at 64
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Commercial Success and Licensing of the Patent Family

Li ing Our Technology to Medical Device Manufacturers

MIS Is Actively Seeking Licensees Of Our Technology

To date, MIS has embarked on the strategy to outlicense its technology in medical fields outside
orthopedics and general surgery. The results have been very productive and serve to bolster the
validation and strength of our intellectual property position.

2005: Co-exclusive license for reusable-only medical devices across all medical fields with a multi-
billion (revenue) medical device market leader.

2007: Exclusive license for re-usable and disposable medical devices in a very specific endo-
cardiovascular application with a privately-held medical device manufacturer

2008: Co-exclusive license for reusable-only medical, veterinarian and industrial devices across
all fields with a privately-held, multi-billion (revenue) medical device market leader.

2010: Exclusive license for re-usable and disposable medical devices in a specific medical field
with a privately-held, multi-billion (revenue) medical device market leader.

2011: Exclusive license for re-usable and disposable medical devices in specific medical fields with
a privately-held, multi-billion (revenue) medical device market leader.

2013: Exclusive license with Fujikura Ltd (Japan) for re-usable and disposable medical fields.

2014: Non-Exclusive license (disposable applications) to a publicly-traded, US based muilti-
national medical device company in the gynecology space

2014: Non-exclusive sub-license to a German based multi-national medical device company

2016: Exclusive license (disposable applications) to a publicly-traded, US based multi-national
medical device company in the urology space

hitps://micro-imaging.us/icensing

Patent Owner Cellect, LLC
Ex. 2074, p. 1

1”2

Ex. 2074 at 1.
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Additional Slides
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Claim 3 and 7 of the ‘052 Patent

* 3. Animaging device comprising:

a housing;

an image sensor mounted in said housing, said image sensor including a planar substrate having a length and a width thereto,
wherein said length and width of said planar substrate define a first plane, said planar substrate including an array of CMOS pixels
thereon, wherein a plurality of CMOS pixels within said array of CMOS pixels each include an amplifier, said image sensor further
including a first circuit board having a length and a width thereto, wherein said length and width of said first circuit board define a
second plane, said first circuit board including timing and control circuitry thereon, said timing and control circuitry being
coupled to said array of CMOS pixels, said first circuit board being positioned in a stacked arrangement with respect to said planar
substrate, said second plane of said first circuit board being substantially parallel to said first plane of said planar substrate, said image
sensor producing a pre-video signal;

a second circuit board mounted in said housing, said second circuit board being electrically coupled to said planar substrate and to
said first circuit board, said second circuit board having a length and a width thereto, wherein said length and width of said second
circuit board define a third plane, said second circuit board including circuitry thereon to convert said pre-video signal to a
post-video signal, said second circuit board being offset from said first circuit board and from said planar substrate, said third plane of
said second circuit board being substantially parallel to said second plane of said first circuit board and to said first plane of said
planar substrate;

a lens mounted in said housing, said lens being integral with said imaging device, said lens focusing images on said array of CMOS
pixels of said image sensor;

a video screen, said video screen being electrically coupled to said second circuit board, said video screen receiving said post-video
signal and displaying images from said post-video signal; and

a power supply mounted said housing, said power supply being electrically coupled to said planar substrate to provide power to said
array of CMOS pixels, said power supply also being electrically coupled to said first circuit board to provide power to said timing and
control circuitry, said power supply also being electrically coupled to said second circuit board to provide power thereto;

wherein a largest dimension of said image sensor along said first plane is between 2 and 12 millimeters.

e 7. The imaging device of claim 3, wherein:

said image sensor has a generally square shape along said first plane.
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Hybrid CCD/CMOQOS Image Sensors Use CCD Pixels

« Patent describes Hybrid CCD/CMOS ('052 Patent at 2:35-56)

 Based on new development and not modifying an existing CCD device with
a CMOS pixel array

e CCD/CMOS hybrid features a CCD pixel array
 Challenged Claims recite a CMOS active pixel arrangement
 Law is clear that inventors’ path is not a basis for obviousness

e Oftsuka Pharmaceutical Co., Ltd. v. Sandoz, Inc., 678 F. 3d 1280,
1296 (Fed. Cir. 2012);

 Ortho-McNeil Pharmaceutical v. Mylan Labs., 520 F. 3d 1358, 1364
(Fed. Cir. 2008).
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