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Claim 14 
14[pre] A light ranging system 
comprising: 

PandarQT includes a light ranging system based on time-of-flight measurements: 

Ex. 25 (“PandarQT 64-Channel User Manual (Apr. 2022)”) at 10 
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Ex. 26 (“QT128C2X User Manual (Aug. 2022)”) at 10 
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PandarQT 64-Channel Point Cloud Video, available at:  
https://www.hesaitech.com/product_downloads/pandar64-4/point-cloud-download/ 
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QT128 Point Cloud Video, available at: 
https://www.hesaitech.com/product_downloads/qt128/point-cloud-download/ 

[14a] 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; 

PandarQT includes an enclosure having a base (e.g., 1.6 and/or 1.7), a top cover (e.g., 1.1) and 
an optically transparent window (e.g., 1.2) disposed between the base and the top cover and 
extending fully around a periphery of the enclosure. 
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Ex. 30 (“PandarQT Teardown”) 
 

 
PandarQT Teardown 
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PandarQT 64-Channel User Manual (Apr. 2022) at 11 
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QT128C2X User Manual (Aug. 2022) at 11 
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PandarQT 64-Channel User Manual (Apr. 2022) at 15 
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QT128C2X User Manual (Aug. 2022) at 16 
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QT128C2X User Manual (Aug. 2022) at 17 
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PandarQT 64-Channel User Manual (Apr. 2022) at 16 
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QT128C2X User Manual (Aug. 2022) at 18 
 

[14b] a shaft disposed within the 
enclosure and defining an axis of 
rotation; 

PandarQT includes a shaft (e.g., 4.13) disposed within the enclosure and defining an axis of 
rotation. 
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PandarQT Teardown 
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PandarQT Teardown 
 

 
PandarQT Teardown 
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PandarQT Teardown 
 

[14c] 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; 

PandarQT includes a stator circuit board (e.g., circuitry around outside of 3.5) disposed within 
the enclosure along a first plane perpendicular to the axis of rotation and fixedly coupled to the 
base of the enclosure (e.g., 1.6 and/or 1.7). 
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PandarQT Teardown 
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PandarQT Teardown 
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PandarQT Teardown 
 
 

[14d] a support component 
comprising a sleeve fitted over the 
shaft and a plurality of arms 
extending away from the sleeve; 

PandarQT includes a support component (e.g., 4.6) comprising a sleeve fitted over the shaft and 
a plurality of arms extending away from the sleeve (e.g., the three arms extending away from the 
center in 4.6). 
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PandarQT Teardown (emphasis added) 
 

 
PandarQT Teardown 
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PandarQT Teardown 
 
 

[14e] one or more bearings coupled 
between the shaft and the support 
component allowing the support 
component to rotate around the axis 
of rotation; 

PandarQT includes one or more bearings (e.g., any of 4.2 and 4.5, either alone or in 
combination) coupled between the shaft (e.g., 4.13) and the support component (e.g., 4.6) 
allowing the support component to rotate around the axis of rotation. 
 

 
PandarQT Teardown 
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PandarQT Teardown 
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PandarQT Teardown 
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PandarQT Teardown 
 

[14f] a rotor circuit board coupled 
to rotate with 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; 

PandarQT includes a rotor circuit board (e.g., 3.4 and/or 3.3) coupled to rotate with the support 
component (e.g., 4.6) and disposed within the enclosure along a second plane parallel to the first 
plane and between the first plane and the top cover. 
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PandarQT Teardown 
 

 
PandarQT Teardown 
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PandarQT Teardown 
 

[14g] a stator assembly coupled to 
the stator circuit board and 
comprising a plurality of stator 
elements arranged annularly about 
the axis of rotation, each of the 
plurality of stator elements 
including a coil; 

PandarQT includes a stator assembly (e.g., components around center of 3.5) coupled to the 
stator circuit board (e.g., the circuitry around the outside of 3.5) and comprising a plurality of 
stator elements (e.g., 5.5) arranged annularly about the axis of rotation, each of the plurality of 
stator elements including a coil. 
 

 
PandarQT Teardown (emphasis added) 
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PandarQT Teardown 
 

 
PandarQT Teardown 
 

[14h] a rotor assembly coupled to 
the rotor circuit board, the rotor 
assembly including an annular 
arrangement in which a plurality of 
magnetic poles surround the axis of 

PandarQT includes a rotor assembly (e.g., circled components below) coupled to the rotor circuit 
board (e.g., 3.4 and/or 3.3), the rotor assembly including an annular arrangement (e.g., 4.12) 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. 
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rotation in an alternating pattern 
such that each magnetic pole has a 
polarity opposite a polarity of its 
adjacent magnetic poles; and 

 
PandarQT Teardown (emphasis added) 
 

 
PandarQT Teardown 
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PandarQT Teardown 
 

 
PandarQT Teardown 
 

[14i] a light ranging device coupled 
to rotate with the rotor circuit board 
within the enclosure, the light 
ranging device comprising a 

PandarQT includes a light ranging device (e.g., inside housing 2.1 and 2.4) coupled to rotate 
with the rotor circuit board (e.g., 3.4 and/or 3.3) within the enclosure, the light ranging device 
comprising a transmit module comprising a bulk transmitting optic (e.g., lens in housing 2.4) 
and an illumination source (e.g., vertical-cavity surface-emitting lasers (VCSELs) on PCB 3.2) 
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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 

operable to transmit pulses of electromagnetic radiation through the bulk transmitting optic and 
through the window to objects in a surrounding environment (as shown, e.g., in the point cloud), 
and an receive module (e.g., inside housing 2.1) comprising a bulk receiver optic (e.g., lens in 
housing 2.1) and detector circuitry (e.g., single photon avalanche diodes (SPADs) on PCB 3.1) 
operable to detect reflected portions of the electromagnetic radiation pulses received through the 
window that are reflected from the objects in the surrounding environment. 
 

 
PandarQT 64-Channel Point Cloud Video, available at:  
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QT128 Point Cloud Video, available at: 
https://www.hesaitech.com/product_downloads/qt128/point-cloud-download/ 
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PandarQT Teardown (emphasis added) 
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PandarQT Teardown 
 

 
PandarQT Teardown 
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PandarQT Teardown 
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PandarQT 64-Channel User Manual (Apr. 2022) at 10 
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QT128C2X User Manual (Aug. 2022) at 10 
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PandarQT 64-Channel User Manual (Apr. 2022) at 12 
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QT128C2X User Manual (Aug. 2022) at 12 
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PandarQT 64-Channel User Manual (Apr. 2022) at 13 
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QT128C2X User Manual (Aug. 2022) at 14 
 
“On conjunction with the planarization on the transmitting side and the direction of development 
of single-photon detectors on the receiving side, the company's PandarQT product line uses a 
combination of VCSEL light source + single-photon detector, which provides a foundation for 
the future application of this architecture in long-range radar.” 
Ex. 32 (“Certified Translation of Hesai 2020 Prospectus”) at 4 
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Certified Translation of Hesai 2020 Prospectus at 6 
 

[14j] 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. 

PandarQT includes a stator driver circuit (e.g., 3.6) 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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PandarQT Teardown 
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