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m JJ0#5: Microstrategy ~ ServiceNow ~ HDS ~ Rocket Lab
m EHE: Fanuc

MA+X#FR =2 NATARFR =21
1 TESLA INC/#5ErfI A E] 6.97 TESLA INC/4FHr 1/~ S 7.58
2 MICROSTRATEGY INC-CL/#MzK A~ E] 3.55 MICROSTRATEGY INC-CL/fZK A~ E] 593
3 FANUC Corp/Z iR AE] 2.26 SERVICENOW INC/ServiceNow Inc 2.1
4 Zebra Technologies /M BRI AT 2.02 Zebra Technologies /M BRI AT 2
5 Intuitive Surgical I/EB5NIAT] 19  |Harmonic Drive Syste/z& K Bagi 24t ~=| 1.95
6 Cognex Corp/ MR AE] 1.78  |Rocket Lab USA Inc/Rocket Lab USAInc| 1.94
7 TERADYNE INC/ZRImEZEANT] 1.75 Intuitive Surgical I/EBINRIATE] 1.92
8 Keyence Corp/Keyence Corp 1.64 FANUC Corp/Z 328 1.82
9 Omron Corp/Omron Corp 1.6 TERADYNE INC/Z=mEZE AT 1.74
10 IR/ EERBIE 1.58 Keyence Corp/Keyence Corp 1.62
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3 =R IREE 8.27 FEZIOHE 8.13
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7 il 1.18 58 1.11
8 > 1.08 i3 0.97
9 £S5 1.02 52 ] 0.93
10 oP B8 K 0.97 o B A 0.90
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Exhibit3: Cumulative Number of US Jobs with Humanoid Exhibit4: Cumulative US Wage Impact, 2028-50 (Sbn)
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Exhibit 7: Seemingly Unrelated Areas of Science Can Combine With Profound Effect
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Magnetism Electric Motor Electricity Exhibit 23: Humanoid Equation
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Specialized Robotics Humanoids

g . |
‘: _ i gg

v i

:

Technology readily available; Capable of accomplishing complex tasks that
Less mechanically and computationally intense require advanced dexterity and/or intelligence

Highly effective at simple, repetitive tasks Limited need to modify existing workplace or
that require limited dexterity methods; Interchangeable with humans.

Ineffective at tasks that require advanced dexterity Technology still in development; requires highly-
and/or intelligence advanced Al and mechanical engineering

May require significant modifications to the

ire significant training / tri
workplace to accommodate May require significant training / trial & error
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Exhibit 140: Summary of Humanoid Robots

| N0 | “ | om1 |
Company Name 1X Technologies Apptronik Figure Fourier Intelligence
4
o5
o
Picture ‘ ‘
‘.
w
Year Revealed 2023 2022 2023 2013
Primary Purpose General Industrial/Logistics Industrial/Logistics Industrial/Logistics Industrial/Logistics Healthcare
Status Prototype Prototype Prototype Prototype Prototype In Production
Height 55" 5'9" 58" 56" 54"
Weight 66 Ibs 99 Ibs 160 Ibs 132 Ibs 121 lbs
Maximum Speed 2.5-7.5 mph 3.4 mph 2.7 mph 3.0 mph
Carrying Capacity 44 Ibs 35 Ibs 55 Ibs 44 Ibs 110 Ibs
Battery Life 2 -4 Hours 2.25 Hours 4 Hours 5 Hours
Degrees of Freedom 55 16 41 54
Al Partners NVIDIA, OpenAl NVIDIA NVIDIA NVIDIA NVIDIA, OpenAl NVIDIA
Customers/Testers Everon Amazon Mercedes Benz, GXO BMW
Key
Overview Dimensions Capabilities Partners

Source: Company Data, Crunchbase, Morgan Stanley Research
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Exhibit 10: Labor Availability vs. Al & Robotics Acceleration

Humanoid Bull Case

Al & Robotics ' e

Faster
Human Labor

Resiliency Case

Humanoid Base Case

Labor Labor
Availability Pressure

®

~ Humanoid Bear Case
? Current Scenario ;

Al & Robotics
Slower
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Exhibit 11: As contributing technologies have advanced over the past decade, intelligent humanoid development has continually
increased in relevance.

XPeng
PX5
ChatGPT Unitree
H-1
Sanctuary Al Unitree
Pheonix G-1
Fourier Intel. UBTech
GR-1 Walker S
Xiaomi Figure Toyota
tributing Technologies CyberOne Figure 01 Punyo
pevelopment of Con TeS I d ) )
Tesla Apptronik  Mentee Robotics
O pti mus ©ptmes Apolio Menteebot
Boston Dynamics Toyota UBTech Naver Labs Agility Robotics x Boston Dynamics
Atlas (Hydraulic) T-HR3 Walker AMBIDEX Dignt EVE/NEO Allas (Electric)
| | | | | | | | | | | |
| | | | | | | | | | | |
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 (YTD)

Humanoid Reveal Date

Source: Company Data, Morgan Stanley Research
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Exhibit 12: Potential Hurdles to Humanoid Adoption

Hurdles To Humanoid Adoption

]

Mechanics

Uptime

Social

BERAE: Morgan Stanley, £—
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Precision actuators for delicate manipulation
Sensors capable of processing vast arrays of multimodal inputs
Synthetic materials that prioritize both strength and light weight

Limiting/predicting/detecting potential wear and tear
Energy-dense batteries able to support the required operational times
Efficient supply chains and repair networks

Component costs
Energy & operational costs

Development of gen-Al models applicable to humanoids
Efficient training both in physical environment & w/ digital twins
Navigating the nuance of human tasks and environments

Satisfying various workplace and household safety regulations
Political/social pushback to the elimination of jobs
Humans learning to operate and work alongside humanoids




Tesla Optimuspi A &5 12

-[ FSD + Chips + Camara. etc

~USS$2.1k
(~3.8% of total)
6 rotatry actuators:

- 6 frameless torque motors

6 torque force sensors

S hannoulc reducers Battery Pack 2.3KWh, 52v

6 cross roller bearings

12 angular contact bearings ~USS$7.8k ~US$0.3k

12 encoders (~14.2% of total) ) (~0.5% of total)

i : [ 2 linear actuators:
2 rotatry actuators: 2 £ S o - 2 frameless torque motors
- 2 frameless torque motors 1 D sl - 2 1D force sensors
2 torque fprce sensors i 3 i Upper Arm - 2 ball screws ;s
2 harmonic reducers - 3 " - 2 4-point contact bearings
2 cross roller bearings : ~USs$1.1k - 2 ball bearings
4 angular contact bearings ~USS$2.6k \ (~2.0% of total) - 2 encoders
4encodors (~4.7% of total) :
[~ 4 linear actuators:

- 4 frameless torque motors

6 rotatry actuators: - 4 1D force sensors

- 6 frameless torque motors Waist & Pelvis - 4 ball screws

6 torque force sensors . \ g - 4 4-point contact bearings
6 harmonic reducers ~US$7.8k o~ ~USs$2.2k - 4 ball bearings

6 cross roller bearings (~14.2% of total) S (~3.9% of total) - 4 encoders
12 angular contact bearings é

12 encoders

[~ 4 linear actuators:

12 actuators: - - 4 frameless torque motors
- 12 coreless motors 4 1D force sensors
- 12 planetary reducers 8 Thigh 4 planetary roller screws
- 2 6D force sensors . g 4 4-point contact bearings
- 12 encoders ~USS9.5k ! ~USS$7.3k 4 ball bearings

(~17.2% of total) / (~13.2% of total) 4 encoders

— .
4 linear actuators:
- 4 frameless torque motors
- Calf - 4 1D force sensors
a <
Skeleton, outer shell, thermal 4 planetary roller screws

management, etc ~US$7.3k 3 3 g:jlot';:;%'g:m bearings
~USS$0.5k (~13.2% of total) A Sncoders

(~0.9% of total)

-[ 2 6D force sensors

~US$6.7k
(~12.2% of total)
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B OptimustE i EEHF B AB] = K: Sensor(37%) ~ Screw(RIRIEIR - 20%)
Motor+Encoder(f5iE +4miEes - 24%)

m B LSRR AR =K R (reducer - 35%) ~ AMR(BE+#RIEAS - 20%) ~ 5
X (ZIK A= 8%)
m ZH28/(FSD+Chip+Camera)E154%~15%

Exhibit 67: Optimus Gen2 BoM breakdown by parts

i -y BRI FEHBA
FSD + Chips + Camera 0.8% / Others
8% T 0.9%
P Hith, 15%
Encoder
3.9% o RS, 32%
37.0%
Reducer -
12.6% e
2000, 15% fRIBR, 20%

\Scrow
20.2%
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Exhibit 18: Humanoid 66: Enablers and Beneficiaries

Beneficiaries & Enablers

Humanoids; Autos

><
Y @ TOYOTA R

TESLN

Battery

CATL @ LG Energy Solution
NAVER Pehisunad

SAMSUNG SDI SK ‘innovation

Humanoid Parts Semiconductors

©
.|

o) e @ NTN  NSK ambarciia SYNOPSYS XS
SANHUA  SIEMENS  JTvopussas tsiic oo Arm o
i 43
0 L «Z SK hynix
cadence Y $77 NVIDIA.
?S DASSAULT m (‘ﬂ HEXAGON S
D SUSTEMES mobileye SM{; (linfineon RENESAS
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