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I Thundercomm Overview Thundercomm

Joint Venture between  Fwmdersmrr and Qualcommn

10+ Industries Cloud & Industry

30+ Al Algorithms

300+ IP . 3 .:.v

swrmocson [ 18 I 8

Al Algorithm

Product & Solution

Origin Foundation Rapid Growth >
2011 2016 2018 2019 2021 2022
Joint Lab Joint Venture Thundercomm  Joint Innovation Center Joint Venture with Ability ~ New Office in San Diego  Joint Venture Lightning
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IGIobaI Footprlnt Thundercomm

< G

10+ sales Center

er =
20+ Global Distributor

1 O + R&D Center
M/ \ =N

. ,—,f%i\ [ L\\—\@% )
San Francisco P
(Silicon Valley)
San Diego
Detroit
< &P <Toronto

China
Beijing, Chongqing, Dalian,
Shanghai, Shenzhen, Taipei,
Chengdu, Hong Kong, Nanjing,
Shenyang, Xi'an, Wuhan

San Diego

. \‘ﬁ’/

Seoul, South Korea

O Tokyo, Japan
“ Hyderabad, India N
, Nagoya, Japan
L Penang, Malaysia .
Sales Area Singapore
v
*Shared Qualcomm sales resources &/

o
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Value Proposition Thundercomm

Thundercomm

Empowering Every 10T Device with Our Technology

Cloud Platform

0Os A
v
¢ Chi ( N .
- - e & E2E Solution)
e Qo SmartAlgorithms | Smart Apps industry loT (SOM, Device !
— &
Microsoft TurboX SDK A / ﬁ | E
22 N Platform of Al o = [
= x ) O:n i Optimized OS
BaiOEE
amazon TurboX SOM Consumer loT (SOM, Device & E2E Solution)
webservioss

= tu=zsox U= TR

Smart Core Platform

Shorten Time to Market | Reduce R&D Cost | Better User Experience | High Quality Delivery
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| What We Do Thundercomm

Solution
Smart Smart
Building Traffic
ﬂ a Product
SNe s Q’
Camera Edge BOX gum —
* i\ Smart
SOM Manufacturing
Video Conference (System on Module)

N

AR/VR
0 E Smart
Retalil
Wearable Industrial Handheld

Auto 10T Voice and Music

Design Service
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Products & Solutions Thundercomm

10+ Solutions

o 5. _ abe
o, - —
= 1 =
. G 5 a audif ®
2 Smart Health
é Smart Home Smart Manufacturing Smart Transportation Smart Building Smart Retail (Teleme dql?r:e Xﬁasg?srti d cancer
(NAS, Assistant Robot) (SOP, Defect inspection ) (V2X, DMS, ADAS) (Energy Mgmt., Office Safety ) (VIP Mgmt., Smart Access) detéction)
20+ Products
- S B e B @ & e
B —] ot i
: . % w na| &
. AloT
Al Kit FOTA Model Store loT Harbor ModelFarm Video Management OSWare Turnkey Platform
40+ Dev Kits
RB6 Kit RB5 Kit RB3 Kit OpenEye Camera Kit Automotive Kit ~ Wearable Kit XR Kit 5G Kit Common DK VR Reference c Vfideo IPC Reference
onterence
30+ SOMs
= L ‘n.n) x~
2 gl
%) = ﬂ

TurboX C7230 TurboX C865C TurboX C5165N TurboX C6490 TurboX C5430 1, hox 4290 TurboX CM2290 TurboXC5150  TurboX CT6490 TurboXT62M TurboX T62G TurboX C865 TurboX D845 TurboX D660 TurboxX C610  TurboX CM6125  TurboX C404 TurboXT55G TurboX Ts5M TurboXTes
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Core Technologies Thundercomm

===  AIOT ENABLER m=—

= O E 4 N 8B
Device Firmware Data Management Data Rules Application Algorithm S _
Management Update 9 Analysis Engine Management Store ecurity

o Y = =
) XK 25 = =

Edge Multi Cloud Device Lowiode

IoT Bridge Micro Service T-Stream . o .

support Virtualization Programming

Device '% @ @ 57@

Robotics Camera AR/VR Glasses Wearable Retail Terminal Edge Box 5G Terminal Speaker Handheld Terminal
Optimization a _ g : e DZ»’. .
Fast Boot Small Footprint Power Saving Low Latency Camera Tuning
| & © = it
Function _ _ _ _ -
Al Engine Multi Camera Video Transfer Real Time Face Recognition
Technologies -
Security - @ Se — 6
Dual OS Consistency Data Protection HDCP Voice Encrypted
b — L -
Compatibility == -2 ) QS a oS
Multi Chipsets Applications 1,000+ Components Hybrid Cloud Tools
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I Device Full Stack Capability Thundercomm

: Product Definition Product Development Product Release MR Release .
fr—r Strategic CM partner for product
. . e — global shipment(China Mainland,
- 250 HW Engineers in BJ,SZ, DL and S @@ ?—R;”——“—” £ ' TW, Malaysia, etc.)
TW, ~60% of team have 16 years+ & W G W W <
experience = |_|"““i

HW Design

- Covering consuming/industrial and

Requirement ign SN
i System Design +5%GU

Auto-grade design domain r— il —

- 4G/5G RF and ANT design & test

Test Strategy Test Plan BB/RF/Audio/Opt/Rel Test

1

1

1

1

1

1 Key Component. Long L/T material for MP
1

1 . .

. () Cortification/Carrer Acceptance
1

expertse A4 | e s o .
- PIl/SI/Thermal simulation ‘
EE Design Product Verification Manufacturing

Mech Design Quality&NPI

- Solid experience in-house Mech
design
- Components Distance, Placements of Devices

- Rich experience on molding, - Panel Design and Confirm Process and Product Evaluation

CNC and surface finishing
process.

- Test Points, Test plan and test specification
- Fixture Plan and Review

- Extensive product coverage: - Test flowchart defined with client’s confirmation

mobile phone, camera,
Industrial, Auto-IOT products

- Check the coverage of test plan

©4a4+ - Coding and demo with D-Kits development

- Deep experience in thermal

system simulation and design. - Review Repeatability/Reproducibility PT ratio Value

GR&R - Verify if test environment and test system is stable

- Golden sample verification
- Test program control
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1 Thundercomm
Cloud Capability e e
Provide multi-cloud management platform with professional services, one-stop AloT Turnkey Platform, and vertical industrial solutions.

Professional Services AloT Turnkey Platform Industrial Solutions

@ o 9

Customization Compliance

Service Design Smart Manufacturing Smart Building

Architecture Migration &
Design Deployment FOTA Service IoT Harbor

=

Smart Home Smart Retail

66 ECHE ¢ s

: : &
Consulting Operations &

[ i MDM Platform Model Farm :
Service DA S EEE Smart Energy  Smart Transportation

A _
%' Multi-cloud Management Platform

Public Cloud Partners 6\
aws AAzure O Google Cloud 4) Private Cloud
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I Al & Vision

Al Algorithms

30+ Al Algorithms

On-device Al support
Small sample training
CV & Al combination

Al Chip Enabling

Al inference engine

Intermedia
Representation

Al operator development
Model optimization

Qualcomm

ARM

Al Tools

Data Labeling
Data analysis
Model training
Benchmark

il L]

ThunderComm Confidential

Vision Ability

- Defects Inspection

- Safety Factory
- FacelD
- DMS

Thundercomm

===  AIOT ENABLER m=——

Application scenario

Smart Building
Smart Retall
Smart Vehicle
- Smart Industry

Name: Andy zhang
& Sex:  Male

Age: 28

Last arrive tima:
202001/15 9:50 AM
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I Customers

XR Robotics Camera
vuzZIX robot b’ poly
=3 brainc Yealink

@ mees ORIONSTAR NI
BRES CISCO
facebook
@ Segway-Ninebot
€ WHALEY SOLUTIONS
I SiE
@ HLS#(EEG[;IE a CARNECGIE ROBOTICS YAMAHA
RICOH
MWESTUNITIS SoftBank
£ I ByteDance
=@ E[7T
Y §7%7

Google wing®”

Wearable and
Sharable

logitech

Y,

LOUIS VUITTON

)

DEVIALET

TCL
MIiku
TONAL

(3 Gatebox
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Handheld and
Payment

Panasonic
Honeywell
$DATALOGIC
Rug-ear g

FUSE@®N

ADMNTECH

Cloud

dWs$s

Schneider
gElectmc

TALJ

—3
-

sonim.

=D EF.

Eb.' -_——

—
M
" A B E @ kB

DENSO

JVEC

Thundercomm

——

AIOT ENABLER me—

Industry
Enterprise

SoftBank
docomo

A hEBE
@ FEED

Chlno
unicompERxE
Inaovatin, g Your World

SoftBank

o
FUJITSU

ffock safety
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I Successful Cases Thundercomm

g oo
t ! p q e ! 3 l I
Lenovo Lenovo Vuzix WangYu Softbank iRobot OrionStar PUDU
Thinkreailty A3 Thinkreailty A6 AR Glasses YVR Whiz Vacuum Cleaner Service Robot Delivery Robot

™"

</

Poly Ding Ding Yealink Cisco SoftBank Honeywell Mexus
Studio F2 Meeting Eye 600/400 Webex Desk Hub Edge Box Handheld 5G Router
A5
“; ;0
LOUIS VUITTON LYNK & CO Fitbit Louie Vuitton Devialet Immotors Bytedance
Smart Watch 06 Watch Kids Watch Smart Speaker Phantom L7 CarLog Camera Vlog Camera
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THE
AUTOWARE
FOUNDATION

Autoware Foundation

ETSI__ )\
N\ ~Z

European Telecommunication
Standards Institute

725 Ol ABXE2

L~

OLA Alliance

Shenzhen Smart Home
Association

~,
Ky

Wi-Fi Alliance

Hoimli

HIGH DEFINITION MULTIMEDIA INTERFACE

HDMI Licensing
Administrator

China Communications
Standards Association

e

ZNIS

Zhongguancun Mobile
Internet Industry Union

IAssociations and Alllances

THE

L LINUX

FOUNDATION

Linux Foundation

PEATEREE =4 REE

Ertificial Inislligance Indusiry Allisnci

Artificial Intelligence Industry
Development Alliance

AREFHEREES

OPENATOM FOUNDATION

Openatom Foundation

‘IIigh-Iu‘hnnlug\'

Zhongguancun High Technology
Enterprises Association

Thundercomm Confidential

LILFEDGE

Linux Foundation Edge

~ANIBEITE
Edge Computing
CONSORTIUM

Edge Computing
Consortium

OpenHarmony

HarmonyOS Developer
Forum

¥
=

Zhongguancun Big Data
Industry Alliance

Thundercomm

=== AIOT ENABLER ===

95 Boards

Linaro 96Boards

Beijing Association and Information
Service Industry Association

@ OpenEuler

OpenEuler Community

MQA

China Mobile Computing
Alliance
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IAwards and Certifications Thundercomm

flear

e |

-

EBS5 Al industry award-best EB5 2021 world electronics 2021 Pioneer in 5G technology 2021AI Quality 2021 AWS Annual APN Industry
products achievement awards Aspencore application Workplace Award development partner
T, N
2020 Ai Innovation 2020 10T List of best products 2020 ai Quality Workplace,& 2019 Best Foundation Stone 2020 HarmonyOS hardware

Excellence Award & Solutions Health Award Award innovation partner

Certifications J—— r

==
A 2
aan —ET'
©S:-8 ‘“ © S & I
ISO14001:2015 1SO9001:2015 EB5 AWS
Certifications
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Thundercomm

===  AIOT ENABLER m=—

Product Portfolio
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I Product/Solution Matrix Thundercomm

Smart Device Smart Industry
AR/VR Wearable Robot Camera Retail Building Traffic Manufacture
== =
& @
E == TurboX

C)
g
g

\ ‘Conference ) \ )

i

Speaker Handy Video Arm Server EDGE

A Afgorithn SW Optimizaton
Opentiarmony Fros

OS & MIDDLEWARE

Compute Module 4G/5G Module

TurboX SOM/DK = B2 Bl m ﬁ: ‘.
o | [EL]| [Eegy] |

Thundercomm AloT Platform
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Thundercomm

TurboX System e e

TurboX Ul TurboX MM TurboX Connect  TurboX Collaborate TurboX Cloud
- Kanzi Ul Engine - Complete Camera Stack - Multi-WAN Switch - Edge Cluster - loT Harbor platform
- Kanzi Studio - CV Algorithms - 5G Slice - K8S/K3S orchestration - FOTA & MDM platform
- Natural Interaction - Low latency optimization - DDS/Soft Bus - Edge-Cloud E2E Solution - Multi-Cloud Management Platform
TurboX Edge TurboX Al TurboX Device TurboX Security
- Edge Container Platform - Product Gade Algorithms - Device Discovery - Hypervisor/Container Isolation

. . - Rule Engine/Device Agent - On-device Al Optimization - Multi loT Protocols - Device secure boot

Intelllgent Middleware - Video Analytics - ModelFarm Al Platform - Device Virtulization - Device data protection

TurboX OS

telligent Integrated
System

- PN € N =

Al Kit RB5 Kit RB6 Kit Edge Kit—EB5 OpenEye Camera Kit Automotive Kit  Wearable Kit XR Kit

T il TU3I3OX™
ot

TurboX C7230 TurboX C865C TurboX C5165N  TurboX C6490 TurboX C4290 TurboXCM2290  TurboX C5150 TurboXCT6490  11hoX T62M TurboX T62G TurboX M12

TurboX C865 TurboX D845  TurboX D660 TurboX S605  TurboXC610  TurboX C410 TurboX CM6125

TurboX System

Intelligent Kit
TurboX Kit

Thundeorcomem
TUR NG OTHa0
£0101-SxUy

Intelligent SoM
TurboX SOM

TurboX C404 TurboXT55G  TurboX T55M TurboXT95

Thundercomm Confidential 18



TurboX SOM Roadmap Thundercomm

Industrial Grade

sBXAnzls“zts TurboX D845 ele:PLM TurboX C865C QR785165 TurboX C5165 LRI TurboX C5165N et :08 TurboX C8550 | I TurboX C8380 SBC :
8x Kryo 385 2.6 GHz 1+3+4 2.84GHz/2.42GHz/1.8GHz U 1+3+4 2.84GHz/2.42GHz/1.8GHz LA 1+3+4 2.84GHZ/2.42GHz/1.8GHz SR 1344 32GHZ/2.8GHZ/2.0GHz | [EERUEN 8K 60 / 4Kp240 :
Tl g(23§+64GB Ext.Life g\dreno 650 36552 x4 53 Adreno 650 a5 Adreno 650 , Adreno 740 i ' 48 INT8 TOPS E
Kp60 / 4Kp240 8Kp60 / 4Kp240 8Kp60 / 4Kp240 | 8KP6O / 4Kp240 ' | 8GB/12GB LPDDR5X !
15 INT8 TOPS 15 INT8 TOPS 15 INT8 TOPS | 48 INT8 TOPS ! ! 2x2 Wi-F 7, BT5.3 B
SGZB/%GB LPDDRS5X 6GB/8GB LPDDR5X 6GB/8GB LPDDR5x ! 8GB/12GB LPDDR5x L ! 1x PCle, 1x USB3.0, 1X USB2.0 !
x2 802.11 ax, BT5.1 2x2 802.11 ax, BT5.1 2x2 802.11 ax, BT5.1 | 2x2 Wi-F 7, BT5.3 Ext.Life ' B2B L
2x Pele, 2K USB30 - Ext Life 2x DCle, 2xUSB30.ExtLife 2x PCle, 2x USB3.0 ! 1x PCle, 1x USB3.0, 1x USB2.0 | : Ext.Life |
B2B ' LCcC : . d
el TurboX C605 SBC | e
LY 2+6 2.5GHz/1.7GHz
Adreno 615 780MHz 5G 5G SG 5G Rel.16
4Kp60 & """""""""" ooy
12 INT8 TOPS _ TurboX C7230C QRE3165 TurboX C3165 QCs6490 TurboX C6490/CT6490 [Fe&IZEN TurboX C5430/CT5430exg TurboX C7280/CT7280 PSPy TurboX 4490 SBC
4GB LPDDRa4  Ext.Life 3+3 2.4GHz/1.8GHz 3+3 2.4GHz/1.8GHz BN 1+3+4 2.7GHz/2.4GHz/1.9GHz LN /4 2 4GHz/1.8GHz LU /.4 2 AGHZ/1.9GHz 4nm
Adreno 650 xxxMHz Adreno 650 xxxMHz Adreno 643 812MH ; ' 216 ATBIAGS
2x2 80211 aC, BT5.0  3h5xs2x455 ’ z Adreno 643 812MHz Adreno 643 812MHz
4K 6.5x52 x4.55 3x35x3.0 43x35x3.0 » Adreno 613
1x USB3.0 pe0 4Kp60 4Kp60 Decode/4Kp30 Encode 4Kp60 Decode/4Kp30 Encode 4Kp60 Decode/4Kp30 Encode !
12 INT8 TOPS 12 INT8 TOPS 12 INT8 TOPS 9 INT8 TOPS | o P | 1080p60 Decode/Encode
12 INT8 TOPS :
TurboX D660 6GB/8GB LPDDR5x 6GB/8GB LPDDR5x 4GB LPDDR4 AGB LPDDR4 AGB/8GB LPDDR4 i 3\??:/-6:5;;%3;?1
4+4 2.2GHz/1.8GHz 2x2 802.11 ax, BT5.1 2x2 802.11 ax, BT5.1 @ & 2x2 802.11 ax, BT5.0 ) 2x2 802.11 ax, BT5.0 NVMe Support — E B'II'_SIO X A
Adreno 512 650MHz 2x PCle, 2x USB3.0 2x PCle, 2x USB3.0 1x PCle, 1xUsB3.0  Ext.Life 1x PCle, 1x USB3.0 Ext.Life 2%2 802.11 ax. BT5.0 1] LoD
40x35x289 | 4Kp30 Lce ExtLife Lcc Ext.Life ) ' 1 PCle. ix USBA0 j DX PCle, DUSBED Lif
30 DR EXt.Lile I O USBR0 gy Lite SRR - xtle
2x2 802.11 ac, BT5.0
1x USB 3.0, 1x USB2.0 Cat.4
LGA TurboX CM5100 SBC Latd
A% A53 1.7GHz TurboX C610/C410 eVPEEN TurboX C4290/CM4290 eL:PPAI TurboX C4210 TurboX C6125/CM6125
Il TurboX S626 Internal Sensor Hub oIl 2+6 2.2GHz/1.8GHz LU /X A73 2.0GHZ + 4x A53 1.8GHz RN /1 A73 2.0GHz + 4x A53 1.8GHz Ax A73 2.0GHz + 4x A53 1.8GHz
SN Sx A53. 2.2GH 11 nm Adreno 612 845MHz Adreno 610 950MHz Adreno 610 950MHz y '
y £ 4 1GB + 8GB C:35x34x2.9 C:35x34x2.9 X Adreno 610 950MHz
2GB+16GB & 4Kp30 CM35x52x2.9 108060 CMasxs2x2d 1080PE0 a0’ 4Kp30
38x38x3.0 B2B Ext.Life 38x38x3.0 | 1.0 INT8 TOPS 1.2 INT8 TOPS 1.2 INT8 TOPS ’ ' 1.2 INT8 TOPS
: TurboX CM4100 SBC 2GB/4GB LPDDR4 2GB LPDDR4 2GB LPDDR4 3GB/4GB LPDDRA
4x A53 2GHz 1x180211 ac, BT5.0 A 1x1 802.11 ac, BT5.0 1x1 802.11 ac, BT5.0 A 1x1 802.11 ac. BT5.0
1GB + 8GB 1xUSB 3.0, xReMIl - M7 L 1x USB3.0 Ext Life 1x USB3.0 et 1x USB30
LGA : LGA : LGA xt.Lite LGA Ext.Life
Cat.4
TurboX C404/C405 YeVPZEY TurboX C2290/CM2290 SRl TurboX C2210
4x A53 1.4GHz LRI 4x A53 2.0GHz LI 4x A53 2.0GHz
QCS404 Adreno 702 850MHz Launch
yasall *| Adreno 306 600MHz(C405 only) Canangs | oreno 702 850MHz 343529 (
1080p30 1080p30
1.0 INT8 TOPS CM:51x35x2.9 MP
1GB/2GB LPDDR4 0.5 INT8 TOPS 0.5 INT8 TOPS ———
2x2 802.11 ac, BT5.0 A 1GB/2GB LPDDR4 1GB/2GE LPDDRA4 Ongoing
1x USB 3.0. 1x RGMII 1x1 802.11 ac, BT5.0 1x1 802.11 ac, BT5.0 & e __—J|
' i 1x USB 3.0 _ 1x USB 3.0 , .
LGA Ext.Life LGA Ext.Life LGA Ext.Life ,_P_chm_ Ce—

* Modem function
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ITurboX SOM Roadmap - Cellular

Thundercomm

== AIOT ENABLER s

e @Fll TurboX T55M

Rel.15 Sub-6GHz + mmWave
Cortex-M3 300MHz

Open CPU

GNSS integrated

EMEA

M.2

Cat.13

TurboX T55G
Rel.15 Sub-6GHz
Open CPU
GNSS integrated
EMEA

LGA

ol 3Pl TurboX M12

U R 14 CAM. M1, Cat.
Cortex-M3 300MHz
Open CPU
GNSS integrated
Japan

Cat.NB2

WOIVERVY TurboX T95

AN Rel/ 14 CAM. M1, Cat.
Cortex-A7 800MHz
Open CPU
GNSS integrated
Global

TurboX T62M
Re.16 Sub-6GHz
Cortex-M3 300MHz
Open CPU

GNSS integrated
EMEA / NA

M.2

TurboX T62G
Re.16 Sub-6GHz
Cortex-M3 300MHz
Open CPU

GNSS integrated
EMEA / NA

LGA

Launch

* Modem function

Thundercomm Confidential
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10T OS Thundercomm

===  AIOT ENABLER m=——

,~--- Devices ---- EDGE o g Cloud ------ \ (T User Control ----~ -~ Management Board - -~

| ! Wi-Fi Wi-Fi | | : Lo .

: @ G : Zigbee ethernet ! : ! .“' 2 ol o |
1 ! 1 1

= ! Bluetooth °C : DMP/DAP/AEP/AI | ! ' ‘ . |

1 | 1 1

| & ! | ™ | B ’
1 — 1 1

! . ! : ! Mobile Applications Lo !

| 1 1 | 1 1 | 1

. : | — . 1o :

| I : | | I
PR e J\\ 1

| Device OS o 2 Cloud OS | | I

S sss—— ! NBIOT/Lora/eMTC/LTE/5G N e e e e e ! N e e e e o !

= S
" : & f % SaaS
s Y E
Smart Smart Smart Smart Smart Smart Smart Smart Smart
Factory Building Retail City Healthcare Traffic Grid Education Home Robotics Cloud Camera
Platform Management

osware.robot osware.nas+

osware.industry osware.building osware.retail

osware.cloud

osware.ai osware.appeng osware.storage

PaaS

osware.connect osware.orchestration osware.security osware.nat

Device
Fota
Management

Container harbor Al Model Store

osware.edgey osware.multimedia osware.softbus osware.lightweightapp

® Chip adaptation ® Security enhancement IaaS
. : ® Upgrade and maintenance ® Trouble shooting
OS Andr0|d/|_|nUX/OpenHarmOny SR S — Microsoft Azure

Intel/ ARM/RISC-V
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I loT Harbor Platform Thundercomm

Platform Snapshot Customer Value

Simplify the onboarding process and quickly build a industry specific
production-ready IoT solution.

- Simplify setup, reduce management burden, operational costs, and
overhead of a typical IoT project.

- Bring solutions to market faster, while staying focused on your customers.

v Industry-focused v’ Security & Compliance
v’ Enterprise-grade v' Predictable pricing
Platform Features Application Scenarios

0T Harbor is an IoT PaaS platform that eases the burden and cost of
developing, managing and maintaining enterprise-class 10T solutions
with the following capabilities.

Device Connection - Industry Application Templates |
~ !
Device Management - Personalized Dashboard -
Data Analytics - App Store Management Smart Building Smart Retail Smart Home Smart Manufacturing
OTA upgrade - Al Model Management
User Management - Security Management

Thundercomm Confidential 22



FOTA & MDM Platform

Platform Snapshot

ome X WU RE GRSR EE TAL

Platform Features

- Visualization of Upgraded Data
Analysis

- Upgrade Task Management

- Firmware Management

- Device Management

- Application Management

User management
Asset Management
Non-compliance Testing
Remote Control

Offline Strategy

Virtual Devices

Thundercomm

——=m AIOT ENABLER m=—

Customer Value

- Simple integration solution: Fast integration FOTA service for customer's smart
products, products can have FOTA upgrade capability within a week.

- Product full lifecycle service: no upper limit on the amount of devices, dynamic
expansion, providing customers with full lifecycle service from the development stage to
the operation and maintenance stage.

- Enterprise asset management: tools for enterprises to deploy mobile applications and
manage assets.

- Globalized service: stable download speeds for customers worldwide.

- Access security: Addressing security and accessibility needs in enterprise-class
environments.

AEQIication Scenarios

P sy b

Upgrade detsits

¢
0DI

Device Upgrade Analysis of User

Diagnosis Upgrade Behavior APP Store

Thundercomm Confidential 23



I Al Tools - ModelFarm Thundercomm

== AIOT ENABLER s
Algorithm Types

? W & vewn | —
Welcome to ModelFarm developmom P!at!orm Help Doc
oyt rtay v g - ——— ‘
1 | R " 3 p
. ) < ) £ ) . ~—
ata Lo i

Object Detection Image Classification

Cat

Semantic Segmentation

Face Key Pomt Body Key Point

t.f!x\ '

— Instance Segmentation
Introduction Workflow
ModelFarm is a low code device Al development platform with low L P
threshold (full Ul operation), low data requirements (enriching pre = Data. P— - [peptoyment
training models), high efficiency (semi-automatic labeling), high ) . _ <
performance (model pruning and compression), and high precision Conention | & annoeation S8 G T D ()
1 1 N 1ot 1 E Complexity Config D D D
(Quantization Aware Training, Knowledge Distillation). < @ PSS | Rerrem— -
E Semi-automatic 9
Advantages — L e \ ) -
Tg Prepare ( 3> Al Model Training @ Model Convertor | —
- [Easy to use, low threshold Data Moxel Optimization OPENVING =
H H Automatic E Seearty nowledge Distillation
- Small sample training data Cleaning Khowlecas Pretlat J L snee
H Quantization aware Training .-
- Pruning distillation, low computational power ol 3 S ’

. . .. .. . Optimize
- Quantization aware training, less precision drop points g

Data feedback from deployment
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=== AIOT ENABLER ===

IAI Algorithms Thundercomm

Defects
Inspection
People
Tracking
Application
Area
Safety g
Factory 41} : , , o it
Helmet Detection Intrusion Detection
DMS
Successful
Cases

Ay ' gy

Motion Capture for 2022 Beijing Winter Olympics Japan Customer . CN Mobile

Thundercomm Confidential 25



Smart Device Solutions
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| 5G Portfolio Thundercomm

Cellular& Smart Modules Solutions
Thundercomm ST ‘:
| ez ‘& 56 |
i 56 Module ‘ WiiModda — : E
T55G T55M (mmWave) CT4350/6490 T62G/T65G (R16) T62M/T65M (R16) 5 i . ;
: p = . Computing Flatform D :
: = e o :
. i ) “*’ Mcu i
Development Kits ! - ;
i = |

5G Drone Solution

Notebook PC Ros Node

T55 Dev. Kit Pro

T55 mmW Box T55 DevKit
(IPQ8074A)

AGY N U 5G
b ! 5G Module

\ . .
Debug _J( Wi-Fi AP H Ethernet ‘

Devices & Reference Design - el
- | ' - S '
E ‘ Rg::;:f: Rubu%gaa(%g:?ﬁom i

i AGV: Automated Guided Vehicles i

5G Edge Box CPE RB5+5G RB6+5G . SGAGV+ Private 5G |
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XR Solution Thundercomm

Key Features Architecture Overview

SOM + OS + Algorithms

- 6DOF Head tracking, drifting< 0.1%
v XR1 - Tailor & Optimized Android OS

v XR2 - Low latency rendering Launcher & Key Apps
v CM4100 - Launcher & key apps and Fast Boot
v CM5100 - Noise Cancellation
- Low latency Camera See-through
B Stereoscopic Gesture/ ) . Tracking/ Feature
Qualcomm XR SDK support Rendering Voice Ul e e ol Controller recognition
- Optical tuning/IPD tuning, Distortion < 3%
- Gesture and voice CMD
Applications Optimized Android OS XROS Qualcomm XR SDK
VR i AR
: (‘) ¥
L]
: e m [ Stable BSP & Special Driver Customization ]
I
I ) .
All-in-one : Enterprise All-in-one Tethered Light Weight
VR 1 AR Glass AR Glass AR Box AR Glass

Platform / SOM

Typical Scenarios

imi N _

Interior design

os it = o

Education Consumer
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IWearabIe Solution

SOM + OS + Algorithms Key Features

v CM2500 Pack based on Android
v CM4100 - LTE embedded
v CM5100 - Sports track an HR sensor embedded.
- Extra low Power consumption
Applications

Kids Watch Sports / Fashion
Watch

Wearable Cam

Wear SW Package

00 S0 00 00

Thundercomm Confidential

- Optimized and fully customizable Wear SW

Wearable Player

Thundercomm

===  AIOT ENABLER m=——

Solution Overview

Cloud Services Application Rule FOTA Device
- |OT Harbor Management Engine Upgrade Management

Wear Software Pack

Android Applications

Wearable Middleware | Provider Position Unified Call

- -
Health .
Ambient

Senvice
Device Mode Factory Tool

Android Framework
Activity Manager Wallpaper Service Telephony Location Manager Bluetooth Manager

. System Server Package Manager Battery Manager Power Manager Sensor Manager Wi-Fi Manager
Android
Companion

2.8 Android Kernel
m eSIM/ SIM aDSP | Sensor Algorithms Trustzone | Cert Mant:

Mechanical / Device Design

29



Robotic Solution

SOM + OS + Algorithms

Robotics Reference Designs

* QRB5165
Application

+ AMR

* Services Robot
» Enterprise Robot

J \

RB6 * QRB5165+AIC100

i Application

Delivery
» Enterprise Robot

« D845
Application

* Services Robot
» Enterprise Robot

* Autonomous
Al RVC » C404/405

Application

=2 ° Cleaning
robot

RB5
+ C404/C405
. C2210 b
+ C4210 ‘
.~ C610 RB3
+ D845 h
.+ C5165 Lt

* QRB2210
Application

+ Cleaning robot
» Toy robot

services robot

RB2 * QRB4210

; Application
+ Cleaning robot
» Entry level

| J

Applications

-

-

Vacuum Cleaner

- o 3
g

Autonomous
Delivery Robot

Drone Cooperative

Home Assistant

Service Robot

@

Accompany

ThunderComm Confidential
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Architecture Overview

Algorithm Integration

Obstacle Avoidance Sensor Fusion

Deep

L ;
earning Path Planning SLAM

Middleware/SDK

HROS 2 (Y LiNUX

@ Jocker

Robotic Perception & Camera Pipeline
SerDes EIS 1Q Tuning Synchronization Camera Currency

Fact CV Snapdragon Neural GStreamer
Processing Engine
Hexagon SDK SDK for Al OpenGL ES

os kinuxtd  android

HW - SOM and Module

= M

Single Board

1

1

1

1

Fe Integrated :
Sensor |
1

1

1

1

1

1

1

Control Box

b o o e = - -
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ISmart Camera Solution

Key Features

SOM + OS + Algorithms

Edge Computing

- Video Analyze on Devices

- People Count / Face Recognition /
People/Object Tracking / Defect Recognition

v C626 SOM
v S605/S603
v C610/C410

v C6125 - Computing on Devices

v C6490

v D845 SOM Variant Functions

v C8250 - 360° On-Device Stitching
- Surround View / Depth Camera
- 4K/ 8K

Applications - HDR, WDR, EIS

- 3A customization
- Video Conference Device - UC App Integration & Certification Support
- |IP Camera

- Business Intelligent Camera
- Vlog Camera

- Edge Box (Smart NVR)

- Dash Camera

IQ Tuning

- - "

Thundercomm Confidential
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Solution Overview

Streaming Face Detection / Recognition
Al Engine Auto Framing

IQ tuning and Enhancement Person/Object Tracking

3A Enhance Audio Enhance Attribute Extraction
(Age/Gender, etc.)
Video Pipeli HDR / WDR
e0 TIREIne Boundary Alert
CEIMEE Q2 Smart Motion Detection
IOs PVL Camera Module L ——
Camera SOMs

‘ Cloud Solutions

> FOTA/MDM/Data Analysis
.-..-l SaaS Deployment

UC Certification
Technical Support on
global UC certifications

i.e. MSFT Teams, Tencent,

DingDi tc..
ingDing, etc 31



Thundercomm

I Smart Speaker/Display Solution Ryt g

SOM + OS + Algorithms Solution Overview
Thundercomm .
v C403 Cloud Solutions
v C4A04 : FOTA/MDM/Data Analysis/...
v C405 b % . . .
a : . Third party applications
Applications S Spotify...
Preview and monitor on /T\
Key Features Smart Phone & PC

- Powerful audio codec and -

- 2 X2 Wi-Fi Suppor-t Mic Array |___|
- Enhancement audio performance, Dolby Atoms Enable N Al X\
- Support All-pay, / google cast

Cooperative playback

@ @ on multi-devices

Al Speaker & Sound Bar

- 3rd party content enabled

Applications
o« ; Voice
i W Trigger

\‘

\ (@B

Hi-Fi Speaker Sound Bar Smart Speaker
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Thundercomm

I Smart Handheld Solution i R hiel

Applications

SOM + OS + Algorithms

v D660

v C2290/CM2290 —

v C6125/CM6125

v C4290CM4290

v C6490/CT6490 e
Self

POS Cashier Checkout Handheld FacePay Vending Machine Digital Sighage

SW Customization Offering

Key Features

IHH / Rugged Devices Digital Signage

- Dual battery and hot swapping - Big screen support
- Camera and Scanner tuning - Waterproof and explosion-proof Handheld/POS Signage
- Waterproof and explosion-proof - High thermal performance
- High thermal performance

Middleware

Business Intelligent

Payment/ POS
- Dual display, dual content
- FaceID
- Security
Android OS
Small Memory Fast Boot Dual Battery
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Thundercomm
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IARM Server Solution

SOM + OS + Algorithms Key Features Solution Overview

v C6125 Thinderconm - Android Virtualization
TUI30OX™"CM2150
v C7230 - - Remote Recover Client SDK Server Business Side
v C8250 - Low Latency Video Encoding & Decoding Video/Audio Management
: - Cloud Storage Streaming App
_ ; Store
Remote Camera/Mic/Input Control Streaming
froducte Authentication Access Authentication Intranet / OA
public network Vendor
Video/Audio/ Cmd Interal Management
Stream Interface
Server Side Game
. Vendor
Android Instant Android Instant 2 Android Instant N
Tool Tool Tool
2U ARM Array Tool
. . Game Game Game Vendor
Applications - — -
I " ==
QPRI G H . Control Control Control
i 3 264 ' 4 ,-_-l 5 Streaming Streaming Streaming
FHD__p @ - g u
. X @ 8T @ Video/Audio Video/Audio Video/Audio
3 .-J, ‘ = "' X Streaming Streaming Streaming
= s . H.265 @ ‘fl | I—l &

Playable Advertisement

Cloud Phone

Vam . F ERERE . patomisow
00 e EEERR
Cloud Gaming Cloud Testing

Virtualization Container Engine

Thundercomm Confidential
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IAuto loT Device

SOM + OS + Algorithms

v C4290
v C6125
C6490
C8250

AN

<

Key Features

CarLog Camera

Thundercomm
TU330X"CM2150
E01.01-SKU1

.............

- Camera Al (HDR,EIS,MFNR, Al Blur ...) -

VR/AR Interactive

Super Resolution
High thermal performance -

Realtime scaling and stitching -

Edge-cutting camera performance -

- High performance devices

Thundercomm
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Applications

Car Log Camera Backseat

Infotainment

VR/AR
Multimedia System Interactive

Infotainment and Multimedia Solution Overview
Fancy UI/UX
High resolution and large screen
support -~ -

. . . Infotainment Instrument Cluster E-Cockpit HUD RSE Connected
Multi screen interactive Applications
High reliable HW and thermal Firmware OTA GSM /LTE /5G / Wi-Fi/ BT / GPS Cloud Services
performance ; . . :

Kanzi ® Ul Kanzi Hybrid Kanzi ® Connect
CarPlay, Car Life, Audio Enhancement and Camera & Video Sensor In-vehicle Security
Google Auto, Miracast Speech Processing Processing Fusion Network Framework

- New interactive experience: movie,

gaming etc.

Hardware Abstraction Inter Process Communication Board Support Package Open Source Components
QNX Hypervisor GHS Hypervisor OPENSYNERGY Hypervisor
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Smart Industry Solutions
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Edge Products Thundercomm

Software Features

Edge Box Products

- Flexible, configuration-based pipeline - Algorithm management

- Stream engine support cascaded inferencing - Video quality detection

- Enhanced Rule Engine - Search image by image

- Video slices - Video storage, slice and forward

i E) ™ @ ‘5

Smart Smart Smart Smart Smart Smart Smart
NEW Retail Factory Traffic Home Healthcare Grid City
-]
EB2/EB2S EB5/EB5S 5 (" aws _ = _
g [ /A Microsoft Azure AT loT Harbor Private Cloud ]
Linux / Android Linux / Android
1.7 TOPs 15 TOPs A
6 FHD decode 24 FHD decode
©) e
© W K
® Edge Core Al Service Security Orchestration
=1
1 ® e P %
Media Service IoT Bridge Edge Y Al Engine
EB6 new EB7
h 4
Linux Linux / Android 8 _ S _, ® ; _ —
70 TOPs 48 TOPs A R ST B SN
24 FHD decode 24 FHD decode
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E2E Industry Solution

Solution
Smart Home Smart Buliding
2%
Cloud E Algorithm Store JloT*
Edge Core
Edge OS OSWare O
—J Media Service
. EB2
Edge Devices . .
Linux / Android
5 1.7TOPS
Q 6 FHD decode

loT Devices

SDC SDC

IPC

Smart Retalil

%fo ModelFarm

Smart Manufactory

loT Harbor

Al Service D Security
Q‘P loT Bridge D Edge Y
EB3 EB5
Linux / Android Linux / Android
3TOPS 15 TOPS
8 FHD decode 24 FHD decode

Speaker

Access Control

Wearable

ThunderComm Confidential

Thundercomm
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( > ' Video Management

Orchestration

\V

Al Engine

EB6

Linux
70 TOPS
24 FHD decode

Lidar

—

PLC ultrasound machine
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| Al Algorithms Roadmap Thuncercomm

N
7~

Existing | 2023 Q1-Q2 2023 Q3-Q4
« Solution: production safety, construction « 150+ Algorithms « 200+ Algorithms
safety, smart city, smart kitchen « New solutions: gas station safety, smart retail, + New solutions: Smart Energy

« 100+ Algorithms: Object detection, smart elevators
behavior analysis, environment monitoring

 WARNING !
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V2X Solution ( Hologram Intersection) Thundercomm

Our Offerings

Total solution for Hologram intersection.On road side, supplies

transportation object and issue recognition algorithms running Al Algorithms Cloud
on EBG6 , and on cloud side, supplies hologram intersection Hologram
. display.
display Algorithm Object and issue Fusion Algorithm

Database

To po lo ay = 6 Data Analysis

Hardware M " ) | :
EB6 Laser Radar Radar Camera Device Mgmt

Cloud Scenarios

2L S - ~ : v F=p
- RN v ~ -~
e e AR

T M\
LA NNN

P LAY

’ :

y / g

.- r, '
& 4 £ /

Successful cases

727/l £ ias A

Camera radar Laser radar Signal machine
> D s« O P\ PEBE @
o & LaE REA%
CMET
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V2X Solution- (Smart Vehicle) Thundercomm

Our Offerings

Total solution for operating automotive Intelligent remoulding to make

the driving safer and more efficient. .
g Automotive Cloud
On automobile side, supplies ADAS and DMS algorithms running on
EB5 , and on cloud side, supplies automobiles and drivers status A“,t\jl’g‘nff.’"e
monitoring and analysis Algorithm ADAS DMS Face Recognition
Database
To po lo ay = £ Data Analysis
Hardware ’l ’ = "
EB5 OBU Radar Camera Device Mgmt
Base
il Station GPS
A Scenarios
e 4G | 5G

Calibration

Welcome, dms

Head Pose:
Yaw:

RS232 Aisle Pitch:
Driver — EB5 e (’/ . Rolk
Inspection o Bl
CVBS n 7-inch e
Bus il e Monitor
ase @ ’ OBU |—— |
R$232 é Voice ;
' ' Intercom
Door ._, Today, I'm very glad )f&ggivermonitoring system, the DAS!
itori RS NBRATHRIZRT
Monitoring . 10 ‘ Alarms )
Monitor
Successful cases
BSD —
v use 3 Fire-proof
DSM ADMS % storage box 3 orr 00
@ TEBH ‘ O
D Crinawobie e A B4 Bai (M 5B
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I Factory Safety Operation Solution thundercomm

Our Offerings

Total solution for factory safety operation by Al analysis, alarm and video slice

will be sent to cloud side when an issue occurs.
Al Algorithms — Cloud [
The key functions are the rich and high-accuracy algorithms together with EB5
edge box, such as intrusion detection, absence detection, mask detection, . Device
Safety Intrusion Absence Face Mask Mgmt.
flame detection ,face recognition and so on. Helmet Detection Detection Detection
Black-list
White-list
Topology
FOTA &
Edge Box Q Q Q Q SOTA
EB5 EB5 EB5 EB5

o W Scenarios
| o AR
Passway Entrance ————
L - Network Switch |

| Monitoring Devices

® [

Al Edge Box

Alarm Prompts

Real-time Monitoring Centre

Factory Worksite

Successful cases

BOE AUO

TOYOTA
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w Thundercomm

Bright Kitchen Solution g

Our Offerings

Total solution for smart bright kitchen solution by Al analysis, alarm and video slice

will be sent to cloud side when an issue occurs.
Al Algorithms — Cloud |—
The key functions are the rich and high-accuracy algorithms together with EB5 edge
i i i i i i Device

box, such as face mask wearing detection , chef hat and uniform warning monitoring, Smoking Eace Mask hat/c:ﬁz - Trashean i
smoking detection, trashcan status monitoring, face recognition and so on. Detection Detection Detoetion Detection

Alarm

Mgmt.
Topology

FOTA &

Edge Box SOTA
. —_— I
Scenarios

Dashboard & alarm
management

1!"_ ............... i

Kitchen/Canteen: Edgb Box
Staff behavior & environment
monitoring

® —

cameras
Alarm system

Successful cases

@§¢E@m

¥/ ChinaMobile
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I Smart BTS for Carriers Thundercomm

Background Topology

A base transceiver station (BTS) is a piece of equipment that facilitates wireless communication

> ’ - g Alarm Management I0C APP Alarms
between a user equipment and a network, such as GSM, CDMA, wireless local loop, Wi-Fi, WiMAX,
WAN or so on. User equipment are devices like mobile phones, WLL phones, computers with wireless e
Internet connectivity, or antennas mounted on building towers. N
. >
Our Offerings S ili

Smart BTS (Base Transceiver Station) Solution for carriers provide EB2 for edge computing device, to
analysis the data including face recognition terminal, temperature sensors and IP cameras.

The alarms and video slices will be sent to the cloud when an issue occurs. The key functions are the
rich and high-accuracy algorithms together with EB2 edge box, such as face recognition, flame
detection, intrusion detection, people counting and so on.

Microwave Groups of
Antennas

EB2

Equipment
room

WA
v ¥
p—
p—
S v

Face Recognition Camera Sensor
terminal

* Active Infrastructure owned by Operators
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ISmart Retail Solution ™" Thundercomm

Our Offerings

We provide both hardware(EdgeBox) and software(Algorithm and management

platform) together to Sl vendors, who can analyze the customers behavior,
recognize products through with computer vision and dynamic recognition Al Algorithms —1{ Cloud f—
technologies, enable a convenient grab-and-go shopping experience, and help
retailers achieve efficient management and targeted marketing. el
Object Merchandise Behavior Face Mgmt.
Detection Recognition Recognition Recognition
Product
TOpOlOgy management
Edge Box Database
‘1 | - -
B | - i Scenarios
- 1
1
Camera i Platgorm Grad &Go!
sensor ! Open the door > Take the products > Automatic checkout
y 4 : "

A . Products list

LT A
1 ” 8 w
Edge Box { = V(’(I& Rt ' - ,lrll”l'l!!F i ]Il' H‘

g ALY o

i M ‘l” h o 4
24 ' . '} 1 PR )
. | == !
| | I
| | | - . w17 mmumuml
I '. e o
|| == — | Evian Coca Cola Coca Cola . L
‘ ¥ " i f | 2 /
= o e '
}
’ |

—
Sensors || = ' 300mi Cans Classic 600ml
- - e '
¥§: B (=
= T = = {
>
i ™ Nongshim Lay's c";”, Lay's Chips
Se— - Shin Ramyun Classic Onion
App
Open the door
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San Diego, USA

6540 Lusk Blvd. Suite C166

San Diego CA 92121

{, +1-408-660-8800

service@thundercomm.com

Thundercomm

Empowering Every IoT Device with Our Technology

Beijing, China

ThunderSoft Building, Building 3, No.9
Qinghua Dong Road, Haidian District,
Beijing, China, 100083

§, +86-10-82398696

service@thundercomm.com

Tokyo, Japan

9F Osaki wiz tower Building, 2-11-1
Osaki, Shinagawa-Ku, Tokyo, Japan,
141-0032

service@thundercomm.com

www.thundercomm.com

Seoul, Korea

#401, 4fl, Uspace 2-B, 670,
Daewangpangyo-ro, Bundang-gu,
Seongnam-si, Gyeonggi-do, 13494
Korea

service@thundercomm.com

Copyright Thundercomm Technology Co., Ltd. 2016-2022 All right reserved

0|

Ulm, Germany Ulm

Magirus-Deutz-Str. 13 89077 Ulm

service@thundercomm.com


http://www.thundercomm.com/
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