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U.S. Pat. No. 11,287,515

• Spinning light ranging device

• Rotor circuit board

• Stator circuit board

• Support component

‘515 patent at 16:12-15
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U.S. Pat. No. 11,287,515

• Spinning light ranging device

• Rotor circuit board

• Stator circuit board

• Support component

‘515 patent at 34:45-50
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Claim 1 – Most Limitations Are Undisputed

1[a] A light ranging system comprising:

1[b] an enclosure having a base, a top cover and an optically transparent window disposed between the 

base and the top cover and extending fully around a periphery of the enclosure;

1[c] a shaft disposed within the enclosure and defining an axis of rotation;

1[d] a stator circuit board disposed within the enclosure along a first plane perpendicular to the axis of 

rotation and fixedly coupled to the base of the enclosure;

1[e] a support component rotationally coupled to the shaft and comprising a sleeve fitted over the shaft and 

a plurality of arms extending away from the sleeve;

1[f] a rotor circuit board coupled to the support component and disposed within the enclosure along a 

second plane parallel to the first plane and between the first plane and the top cover;

1[g] a stator assembly disposed between the first and second planes and coupled to the stator circuit 

board, the stator assembly comprising a plurality of stator elements arranged annularly about the axis 

of rotation, each of the plurality of stator elements including a coil wound around a magnetic core;

1[h] a rotor assembly disposed between the first and second planes and coupled to the rotor circuit board, 

the rotor assembly including an annular arrangement in which a plurality of magnetic poles surround 

the axis of rotation in an alternating pattern such that each magnetic pole has a polarity opposite a 

polarity of its adjacent magnetic poles; and

1[i] a light ranging device coupled to rotate with the rotor circuit board within the enclosure, the light 

ranging device comprising a transmit module comprising a bulk transmitting optic and an illumination 

source operable to transmit pulses of electromagnetic radiation through the bulk transmitting optic 

and through the window to objects in a surrounding environment, and an receive module comprising 

a bulk receiver optic and detector circuitry operable to detect reflected portions of the 

electromagnetic radiation pulses received through the window that are reflected from the objects in 

the surrounding environment; and

1[j] a stator driver circuit disposed within the enclosure and configured to provide a drive signal to the 

plurality of stator elements, thereby imparting an electromagnetic force on rotor assembly to drive a 

rotation of the rotor circuit board and the light ranging device about the shaft.
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Claims 1/14

Claim 1

Claim 14

• PO’s “a coil wound around a magnetic core” argument applies 
only to Claim 1
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Claim 4 – “Third” and “Fourth” Circuit Boards
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Claim 17 – Transformer Coils Outside Motor Perimeter
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Claims 13/21 – Plurality of SPADs
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Claim 22 – Adds Dependent Claim Limitations

Claim 4 Claim 13/21 Claim 17
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Claim 1 (Ground 1)
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Pacala (EX1004)
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Pacala – Overall LiDAR Structure 
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Waymo Patents – Johnson (EX1005) & Pardhan (EX1006)
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Johnson – Rotor and Stator Circuit Boards



Demonstrative Exhibit – Not Evidence –Petitioner’s Presentation – 18

Pardhan – Support Component
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Zhang (EX1007) – Support Component With Arms
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Knowledge Of A POSITA – Bearing Housings W/ Arms

EX1042, Fig. 6:

EX1033, 16:
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Motivation To Combine Pacala-
Johnson-Pardhan
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Motivation To Combine Pacala With Johnson's Integrated Motor

Dr. Lebby
Hesai’s Expert

“A POSITA would be motivated to utilize Johnson’s 

teaching of an integrated motor built onto rotor and 

stator circuit platforms because it provides a more 

compact design and efficient use of space when 

compared to using an unintegrated motor”

EX1050, ¶4; see also EX1003, ¶84 

EX1045 at 4:64-4:6
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Motivation To Further Combine Pardhan Support Component

Dr. Lebby
Hesai’s Expert

“Johnson does not expressly disclose the details 

regarding the shaft and support structure that 

couples the stator and rotor platforms, but this is 

ripe for predictable improvement by integrating 

the known structural elements described in 

Pardhan. Johnson and Pardhan are naturally suited 

for one another given the complimentary nature of 

their rotor-stator structure and that they are both 

Waymo patents.”

1003 ¶250
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Motivation To Further Combine Pardhan Support Component

Wavetronix finally contends that the more sophisticated digital 

signal generator in Farmer is not required for the sensor in 

Herman to function for its intended purpose, and thus the 

Board's finding that a person of ordinary skill in the art would 

have been motivated to combine Herman with Farmer is flawed. 

SMS responds, and we agree, that the Board properly found that 

a skilled artisan would have been motivated to combine Herman 

with Farmer. See Decision, 2017 WL 3034507, at *20. Herman 

discusses a sensor that can generate a signal of “any desired 

type,” see Herman col. 3 ll. 34–39, and Farmer discloses the 

details of a sensor with a digital signal generator, a DDS, as 

required by the claims, see Farmer col. 8 ll. 13–16. Those 

express disclosures constitute substantial evidence to support 

the Board's finding of a motivation to combine.

Wavetronix LLC v. Smart Microwave Sensors Gmbh, 746 Fed. Appx 

984, 987, 991 (Fed. Cir. 2018)
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Motivation To Further Combine Pardhan Support Component

Dr. Lebby
Hesai’s Expert

LiDAR device may be mounted on its rotor-stator 

structure, which, as explained in Pardhan, may 

“generate excess heat” that made it difficult to operate 

the device “within a safe operating temperature 

range” without techniques for “transfer[ing] excess 

heat away from” the rotating LiDAR device. EX1006,

1003 ¶250
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Motivation To Further Combine Pardhan Support Component

Dr. Lebby
Hesai’s Expert

“Implementing the rotor-stator structure taught by 

Johnson and Pardhan within the enclosure of Pacala 

would also have involved simple substitution of one 

known element (the rotation structure of Pacala) for 

another (the rotation structure of Johnson-Pardhan) to 

obtain predictable results (a LiDAR device configured 

to rotate on the rotational structure).”

1003 ¶250
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PO’s Motivation To Combine 
Arguments Lack Merit
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Pardhan Does Not Teach Away From Johnson

PO’s Expert Provides An Unsupported Claim That Pardhan 
“Teaches Away” From Johnson:

EX2004 ¶108
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Pardhan Does Not Teach Away From Johnson or Pacala

Dr. Lebby
Hesai’s Expert

Pardhan and Johnson are both Waymo patents and a 

POSITA would understand that their inventions may be 

applied to LiDAR devices of various sizes. For instance, 

Dr. Janet refers to “Figure 3’ of Pardhan as ‘illustrating the 

size of Pardhan’s LiDAR device 100.’ EX.2004, ¶112. 

Figure 3 illustrates a LiDAR device mounted on the roof 

of a self-driving vehicle, such as a self-driving vehicle 

from Waymo:

EX1050 ¶5
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Pardhan Does Not Teach Away From Johnson or Pacala

Dr. Lebby
Hesai’s Expert

Karplus (EX1045), another Waymo patent, discloses in 

Figure 1 a LiDAR (102) that is the same (or substantially 

the same) size as the LiDAR device in Figure 3 of Pardhan, 

as shown below. Karplus also discloses that the rotor-

stator structure disclosed in Johnson may be 

incorporated into that LiDAR. Compare EX1045 

(Karplus), Figs. 4B-4D

EX1050 ¶6
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Pardhan Does Not Teach Away From Johnson or Pacala

‘515 patent Pardhan Karplus/Johnson Waymo
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Pardhan Does Not Teach Away From Pacala

PO’s Expert Provides An Unsupported and Inaccurate Claim That 
Pacala Does Not Generate Excess Heat

EX2004 ¶114
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Pardhan Does Not Teach Away From Pacala

Dr. Lebby
Hesai’s Expert

While the power level that a LiDAR device is 

operated at can contribute to the need for heat 

dissipation, operating below a threshold power does 

not eliminate the need for heat dissipation. Other 

sources of heat exist. For instance, the circuit boards 

of a LiDAR device and their electrical components 

generate heat that can lead to overheating. In fact, 

Pardhan states that electrical and optical 

components in a LiDAR devices may be densely 

packaged, thereby generating heat that needs to be 

dissipated. EX1006, 4:63-67. This teaching 

regarding overheating relates to the packaging of 

the components, not the power levels of the device.

EX1050 ¶9
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The Evidence Contradicts The Unsupported Assertions Of 
PO’s Expert

EX1054, 22

EX1054, 64

EX1054, 22
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The Evidence Contradicts The Unsupported Assertions Of 
PO’s Expert

***

See EX1052, 44:46-45:3
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Pardhan Does Not Teach Away From Pacala

EX1057

Ouster’s Website Contradicts PO’s Expert:
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PO’s Bodily Incorporation 
Arguments Are Legally Irrelevant
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Bodily Incorporation Is Legally Irrelevant

Contrary to Allied's position, “it is not necessary that 
[Caterpillar and Ogawa] be physically combinable to 
render obvious the ['489 patent].” … “The test for 
obviousness is not whether the features of a 
secondary reference may be bodily incorporated 
into the structure of the primary reference,” … but 
rather whether “a skilled artisan would have been 
motivated to combine the teachings of the prior art 
references to achieve the claimed invention.”

Allied Erecting & Dismantling Co. v. Genesis Attachments, 

825 F.3d 1373, 1381 (Fed. Cir. 2016)



Demonstrative Exhibit – Not Evidence –Petitioner’s Presentation – 39

Bodily Incorporation Is Legally Irrelevant

Elbrus argues that combining Lu with Sukegawa would lead to an 
inoperable circuit absent significant additional design work. 
However, “it is not necessary that [Sukegawa and Lu] be 
physically combinable to render [a claim] obvious.” Allied 
Erecting & Dismantling Co. v. Genesis Attachments, LLC, 825 F.3d 
1373, 1381 (Fed. Cir. 2016) (quoting In re Sneed, 710 F.2d 1544, 
1550 (Fed. Cir. 1983) ). That is so because “‘[t]he test for 
obviousness is not whether the features of a secondary reference 
may be bodily incorporated into the structure of the primary 
reference… Therefore, Elbrus's argument that combining 
Sukegawa and Lu could lead to an unworkable circuit is “basically 
irrelevant.” In re Etter, 756 F.2d 852, 859 (Fed. Cir. 1985) (en banc).

Elbrus International Limited v. Samsung Electronics Co., Ltd., 

738 Fed. Appx. 694, 698-699 (Fed. Cir. 2018).
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Bodily Incorporation Is Legally Irrelevant

[W]hether one reference can be incorporated in 
another is ‘basically irrelevant’ since the test for 
obviousness is ‘not whether the references could be 
physically combined but whether the claimed 
inventions are rendered obvious by the teaching of 
the prior art as a whole.

Intel Corporation v. PACT XPP Schweiz AG, 2023 WL 2198649, *2–*4 (Fed. Cir. 2023)A person of ordinary skill is also a person of 
ordinary creativity, not an automaton.

Intel Corporation v. PACT XPP Schweiz AG, 2023 WL 2198649, *2–*4 (Fed. Cir. 2023)

KSR Int'l Co. v. Teleflex Inc., 127 S. Ct. 1727, 1742 (2007)
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Pardhan – Bearing Housing For Assembling Rotor-Stator 
Circuit Boards

Q. And that bearing housing is used to -- sorry. That bearing 
housing is coupled to Pardhan's rotor platform 720, right? 

A. Yes. 

Q. And it's used to assemble the rotor and stator structure of 
Pardhan, right? 

A. Yes, sir.

Q. And, in fact, those bearings are rotationally coupled to 
offer rotation about the shaft of Pardhan’s, and that shaft is 
labeled 734; is that right?

A. Yes, I believe so.

EX1051 [Janet Dep.] at 22:15-23:3
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PO’s Bodily Incorporation Arguments 
Lack Evidentiary Support
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PO Does Not Raise Any Challenges With Respect To 
Pardhan’s Bearing Housing

Dr. Lebby
Hesai’s Expert

I further note that all of the “complications” 
that Dr. Janet raises assume that a POSITA 
would implement Pardhan’s thermal rotary 
link in full, including its heat sink. However, a 
POSTIA would use their engineering judgment to 
identify those aspects and structures in prior art 
that are desired. For example, a POSITA can 
adjust the number, size, position, and 
material of fins when designing the 
combined system based on the level of heat 
generated by the LiDAR. Moreover, I understand 
that Dr. Janet has acknowledged that Pardhan’s
bearing housing is a “support component,” 
and Dr. Janet does not challenge my opinion 
that a POSITA would have been motivate to 
use the bearing housing of Pardhan when 
assembling the rotor-stator structure of 
Johnson. 

EX1050 ¶25
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PO Ignores The Engineering Judgment Of A POSITA

Dr. Lebby
Hesai’s Expert

The smattering of other issues Dr. Janet 
identifies in paragraphs 118 through 122 
are also within the expertise of a POSITA 
and would be overcome as part of the 
standard design process. For instance, Dr. 
Janet asserts that “Pardhan’s fins limit the 
placement of the rotor magnets and stator 
coils to a small radius which reduces torque 
capacity.” EX2004, ¶118. This conclusory 
assertion is confusing in view of Dr. Janet’s 
assertion elsewhere that Pardhan provides a 
cavity with a “large volume.” EX2004, ¶109. In 
any event, Dr. Janet does not provide any 
reason why a POSITA would not have used 
their engineering judgment to design the 
finned heat sink so that its cavity could 
accommodate a motor of appropriate size for 
the application. EX1050 ¶ 17
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PO Ignores The Engineering Judgment Of A POSITA

Dr. Lebby
Hesai’s Expert

Dr. Janet states that combining Pardhan 
would “increas[e] the total mass of the 
[Pacala] system by 50%” and thus increase 
“the moment of inertia.” EX2004, ¶117. … 
But, as I showed above, the LiDAR device 
illustrated in the embodiment of Figure 3 
of Pardhan has a size and mass that is 
roughly the same as that of Waymo’s 
commercial LiDAR. These Waymo LiDAR 
devices drive around various cities (e.g.
Los Angeles and San Francisco) without 
catastrophic failures, thereby 
demonstrating that a POSITA would have 
been more than capable of addressing motor 
and stability issues for a device of this size.

EX1050 ¶¶ 14-15
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PO Ignores The Engineering Judgment Of A POSITA

Dr. Lebby
Hesai’s Expert

A POSITA would have known that 
structures within these devices can be 
physically scaled depending on the 
needs of the application at hand. 
Examples of such scaling were ubiquitous 
by the time of the alleged invention of the 
’515 patent. To cite two simple examples, 
not all automotive tires are the same size 
and not all hard disk drives have the same 
size internal mechanisms. Despite 
differences in size, similarities with regard 
to materials, construction, features, and 
appearance are recognized by a POSITA.

EX1050 ¶ 18
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PO Ignores The Engineering Judgment Of A POSITA

Dr. Lebby
Hesai’s Expert

[G]yroscopic forces are directly 
proportional to rotational speed. Here, 
Dr. Janet states that the system spins at 
“10 Hz” (EX2004, ¶117), which is a 
speed of 10 revolutions per second… 
Compared to many common 
applications, this is slow. A POSITA would 
know, for example, that many fans found in 
household items such as window fans, forced 
hot air furnaces, heat pumps, and air 
conditioners turn at higher speeds. It is also 
slow compared to common hard disk drives 
that typically spin at speeds between 5,400 
RPM and 7,200 RPM…. the magnitude of 
these forces is insignificant and can be 
addressed as part of the design process.

EX1050 ¶ 16



Demonstrative Exhibit – Not Evidence –Petitioner’s Presentation – 48

PO’s Bodily Incorporation Lack Evidentiary Support

Dr. Lebby
Hesai’s Expert

Dr. Janet claims that utilizing Johnson’s 
motor with Pardhan is not simple 
substitution because Pardhan discloses a 
radial flux motor and Johnson discloses and 
axial flux motor. EX2004, ¶¶128-129. But a 
POSITA would recognize the functional 
equivalence of Pardhan’s radial flux 
motor and Johnson’s axial flux motor. 
They are both spindle motors that produce 
the torque ne eded for their applications. A 
POSITA would recognize that radial and 
axial flux configurations, including 
those constructed on a printed circuit 
boards, were well known and could be 
designed to deliver the torque needed 
for a given application.

EX1050 ¶ 21



Demonstrative Exhibit – Not Evidence –Petitioner’s Presentation – 49

PO’s Bodily Incorporation Lack Evidentiary Support

Dr. Lebby
Hesai’s Expert

Dr. Janet also identifies magnetic field 
issues (e.g., eddy currents) that would 
only be a concern if one blindly 
attempted to physically jam Johnson’s 
rotor stator structure into Pardhan’s
thermal rotary link, without using any 
engineering judgment. EX2004, ¶130…. In 
other words, eddy currents and their 
impact on designs would be understood by 
a POSITA. A POSITA would have 
designed a motor to address eddy 
currents, if necessary. This includes 
designing the motor structures so that 
magnetic fields are shielded from 
surrounding areas to minimize 
negative consequences.

EX1050 ¶ 22
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A POSITA Would Use Commercially Available Tools To 
Address And Overcome Any Design Issues

Dr. Lebby
Hesai’s Expert

Dr. Janet goes on to state that a POSITA 
would have needed to determine 
“mechanical, electric, and electromagnetic 
power losses (e.g., due to eddy currents), 
performing a thermal analysis (e.g., with a 
computational fluid dynamics (CFD) analysis), 
conducting a new torsional analysis, and so 
on” and would have needed to consider “fluid 
dynamics, gyroscopic forces, etc.” EX2004, 
¶¶131-134.  These considerations are 
part of the normal design process and a 
POSITA would have used their 
engineering knowledge and software 
tools (e.g., MATLAB, CAD, ANSYS, etc.) 
to design a suitable LiDAR device that 
accounts for them. 

EX1050 ¶ 23
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A POSITA Would Use Commercially Available Tools To 
Address And Overcome Any Design Issues

Q. Have you performed thermal analysis before as part of design 
process? 

A. Yes, I have. 

Q. Have you performed torsional analysis before as part of the 
design process? 

A…. yes. 

Q. How did you go about performing those analysis? Were 
there any tools that are used in the industry? 

A. There are tools used in industry, and there are calculations 
that one would use. A person of ordinary skill in the art could 
employ basic force torque kinematics and dynamics equations in a 
home brew type of analysis; for example, MATLAB or even Excel; or 
if they were to code something, write some software from scratch. 

• PO’s Expert Admitted A POSITA Would Use Industry Tool:

EX1051 at 13:6-14:1
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Support Component With Arms
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Knowledge Of A POSITA – Bearing Housing With Arms

EX1042, Fig. 6:

EX1033, 16:

“Numerous bearing housing designs were known by the 

priority date, including the designs below with arms (purple) for 

strengthening the attachment of the sleeve to the rotor 

plate:”

Pet. at 25:
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Motivation To Combine A Bearing Housing With Arms

Pet. at 53:

A POSITA would have also been motivated to modify Pardhan’s 

support structure to use a bearing housing with arms. Id., ¶253. 

Pardhan employs one exemplary type of bearing housing, but 

by the time of the ‘515 Patent, bearing housings were well 

known and POSITAs understood different designs could be 

used in a rotor-stator structure interchangeably. Id., ¶¶253, 60-

62; Almirall, LLC v. Amneal Pharmaceuticals LLC, 28 F.4th 265, 

272–75 (Fed. Cir. 2022) (affirming finding of motivation to combine 

where expert explained that alternative designs performed “the 

same function” and were “interchangeable,” and that substitution 

“was routine and predictable” because designs were known). 



Demonstrative Exhibit – Not Evidence –Petitioner’s Presentation – 55

Motivation To Combine A Bearing Housing With Arms

Pet. at 53:

A POSITA would have also understood that when mounting a 

LiDAR device to a rotor platform, it is desirable to minimize 

vibration, and employing a bearing housing with arms 

furthers this goal by strengthening the attachment of the 

shaft to the rotor. EX1031, 329-331 (“Section 6.2.5 Prevention of 

Bearing Axial Movement”). 

Employing a bearing housing with arms is thus a simple 

substitution of one known bearing housing (from Pardhan) 

for another (bearing housings with arms) and would have 

resulted in an improved structure that benefits from additional 

support provided by the arms. 
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Zhang Also Discloses A Support Structure With Arms

“Additionally, Zhang also discloses a support component 

with a plurality of arms that prevents a LiDAR device from 

overheating. Id., ¶165. The support component is shown 

below with arms (purple) extending outwards from a “hollow 

shaft” and heat dissipation passages (green) positioned 

between the arms:

Pet. at 26:

EX1007 [Zang], Fig. 1
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Motivation To Combine Zhang

Zhang’s support structure includes heat dissipation passages 

between a plurality of arms to further “dissipate heat generated 

during the operation of the internal rotating structure, thereby 

increasing the operating life of the rotating structure.” EX1007, pg. 6, 

Fig. 1. Thus, a POSITA would be motivated to use the support 

structure disclosed in Pardhan alone and in combination with 

Zhang to support the LiDAR device in a manner that provides 

for efficient heat dissipation, ventilation, and increased 

operating life.

EX1003 ¶ 252; EX1050, ¶38; Pet. 52-53

A POSITA would be motivated to combine the teachings of Zhang and 

Pardhan which disclose similar structures and subject matter. In fact, Dr. 

Janet emphasizes the importance of reducing weight throughout his 

declaration. A POSITA would understand that compared to a solid or 

fully enclosed rotor plate, a rotor plate with arms that are realized by 

featuring spaces or gaps between arms such as in Zhang can reduce the 

volume of the material used thus reduce the weight.
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Petitioner’s Infringement Allegations

Infringement 
Prior Art

EX2025

EX1042

EX1007 
[Zang]
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“Each Of The Plurality Of Stator 
Elements Including A Coil Wound 

Around A Magnetic Core”
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Undisputed: Johnsons Discloses Each Stator Element Is 
Wound Around A Shared Core

Q. Yeah. There's no dispute 

that Johnson discloses a 

plurality of coil windings 

wound around a single ring-

shaped core? 

A. I think that's fair, you 

know, unless there's another 

aspect of my declaration that 

might dispute that. But I'm -- I 

see where you could interpret 

it that way right now.

EX1051 at 66:1-7

PO’s Expert:

Johnson at 14:1-10
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PO Seeks To Rewrite The Claim Language

that is not a shared 
magnetic core 

• The plain meaning of the claim language does not 
exclude a coil wound around a shared core

• PO improperly seeks to rewrite the claim language 
to add in a new requirement:
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Improper To Import Limitations From The Preferred 
Embodiment Absent Disclaimer Or Lexicography

“Even when the specification describes only a single 
embodiment, the claims of the patent will not be 
read restrictively unless the patentee has 
demonstrated a clear intention to limit the claim scope 
using ‘words or expressions of manifest exclusion or 
restriction.’ ”

Hill-Rom Services, Inc. v. Stryker Corp., 755 F.3d 1367, 1372 (Fed. Cir. 2014)
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“Stator Assembly … Coupled To The 
Stator Circuit Board”
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“Coupled To” – Plain Meaning

• “coupling” means “joining together, pairing…” 
(EX1049, Webster Dictionary)

• ‘515 Patent teaches stator assembly can be “built 
onto” or “integrated” on the circuit board:

‘515 patent at 4:19-31



Demonstrative Exhibit – Not Evidence –Petitioner’s Presentation – 65

Johnson Discloses This Limitation Even Under PO’s 
Interpretation

• Stator assembly can be implemented with coil 
windings separate from the PCB or interconnected 
conductive structures built onto the PCB

Johnson 3:30-56

Johnson 5:8-16

EX1058, Fig. 4D; EX1050 ¶30
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Claim 1 Is Obvious

1[a] A light ranging system comprising:

1[b] an enclosure having a base, a top cover and an optically transparent window disposed between the 

base and the top cover and extending fully around a periphery of the enclosure;

1[c] a shaft disposed within the enclosure and defining an axis of rotation;

1[d] a stator circuit board disposed within the enclosure along a first plane perpendicular to the axis of 

rotation and fixedly coupled to the base of the enclosure;

1[e] a support component rotationally coupled to the shaft and comprising a sleeve fitted over the shaft and 

a plurality of arms extending away from the sleeve;

1[f] a rotor circuit board coupled to the support component and disposed within the enclosure along a 

second plane parallel to the first plane and between the first plane and the top cover;

1[g] a stator assembly disposed between the first and second planes and coupled to the stator circuit 

board, the stator assembly comprising a plurality of stator elements arranged annularly about the axis 

of rotation, each of the plurality of stator elements including a coil wound around a magnetic core;

1[h] a rotor assembly disposed between the first and second planes and coupled to the rotor circuit board, 

the rotor assembly including an annular arrangement in which a plurality of magnetic poles surround 

the axis of rotation in an alternating pattern such that each magnetic pole has a polarity opposite a 

polarity of its adjacent magnetic poles; and

1[i] a light ranging device coupled to rotate with the rotor circuit board within the enclosure, the light 

ranging device comprising a transmit module comprising a bulk transmitting optic and an illumination 

source operable to transmit pulses of electromagnetic radiation through the bulk transmitting optic 

and through the window to objects in a surrounding environment, and an receive module comprising 

a bulk receiver optic and detector circuitry operable to detect reflected portions of the 

electromagnetic radiation pulses received through the window that are reflected from the objects in 

the surrounding environment; and

1[j] a stator driver circuit disposed within the enclosure and configured to provide a drive signal to the 

plurality of stator elements, thereby imparting an electromagnetic force on rotor assembly to drive a 

rotation of the rotor circuit board and the light ranging device about the shaft.
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Claim 4
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Claim 4 – “Third” and “Fourth” Circuit Boards
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Obvious In View Of Knowledge Of A POSITA

Dr. Lebby
Hesai’s Expert

Additionally, a POSITA would also 
recognize that LiDAR electronics may 
not fit within the space provided by a 
single stator and rotor circuit board, 
such that additional circuit boards 
are needed.

EX1050 ¶ 222

• Number of circuit boards is a design choice
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Petitioner’s Expert Provides Corroborating Evidence

EX1043 [Nubling], 6:1-8

EX1043 [Nubling], 2:63-3:3

EX1043 [Nubling], 3:36-40

EX1043 [Nubling], 5:47-56
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Petitioner’s Expert Provides Corroborating Evidence

• For instance, Yan (EX1012) discloses implementing the 
control circuit board on the surface of the rotor board:

EX1012 [Yan], Fig. 4’515 Patent, Fig. 8A
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Third And Fourth Circuit Boards Are Also Obvious In 
View Of Cai (Ground 2)

• Cai discloses implementing transceiver boards above 
and below motor containing rotor-stator boards

EX1008, [0025], Fig. 8
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Cai Provides An Express Motivation To Combine

Dr. Lebby
Hesai’s Expert

Cai teaches that implementing these 
communication means as signal transceivers 
17 mounted in the center region of circuit 
boards that are located above and below a 
hollow shaft in a motor allows for data to be 
exchanged through the hollow shaft.… because 
the transceiver is mounted in the middle of 
the circuit board, its position is “guaranteed 
to be relatively unchanged” when the rotor 
rotates, “thereby providing reliable signal 
transmission.” EX1008, [0002], [0030]. A 
POSITA would also understand that forming the 
communication channel within a hollow shaft 
helps avoid interference. EX1007, pg. 1 (having 
space in the hollow shaft “to accommodate a 
signal transmission structure… prevents mutual 
interference of signal transmissions systems.”). 

EX1050 ¶ 277
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Claim 17
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Claim 17 – Transformer Coils Outside Motor Perimeter
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Johnson Discloses A Wireless Power Transformer 

Johnson, Fig. 3

• Johnson positions transformer coils on the inside of 
the motor in the preferred embodiment, but says 
other configurations can be used:

Johnson, 8:14-15
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Cai - Transformer Coils Outside Motor Perimeter

EX1008, [0025], Fig. 2, 8.
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Cai Provides An Express Motivation To Combine

Dr. Lebby
Hesai’s Expert

The location of the transformer coils in this 
respect is a straightforward design choice that 
relates to considerations such as the amount of 
torque and power needed for the device and the 
space available in the center region of the 
circuit board. For instance, for an axial-flux motor, 
like that disclosed in Johnson, the amount of torque 
provided by the motor generally depends on how 
close or far away the magnets are from the central 
rotating axis. A larger motor with a larger radius 
will create more torque, while one with a 
smaller radius will generate less torque. A 
POSITA would have understood that in certain LiDAR 
systems the size of the motor and torque output 
that is needed will result in a smaller motor 
radius such that the space in the center region 
would be insufficient to fit the transformer coils 
along with the other electronics of the system.

EX1050 ¶ 247
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Cai Provides An Express Motivation To Combine

Dr. Lebby
Hesai’s Expert

Further, certain LiDAR applications may need to 
use larger transformer coils that have a larger 
radius to increase the power and transfer 
distance, such that the transformer coils would 
not fit within the perimeter of the motor and 
stator coils. In short, the location of the motor 
magnets and coils is a design choice with no novel or 
unpredictable results.

EX1050 ¶ 247
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Claim 13
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Claims 13/21 – Plurality of SPADs
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Pacala (EX1004) – Discloses SPADs

EX1004, ¶ 14
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Droz– Plurality of SPADs

EX1011, 13:1-3

EX1011, 18:55-57
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No Copying
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There Is No Evidence Of Copying
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