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Always Creating Most
Lively/Cost/Performance/Power
Effective 3D Vision Sensing
Solution for Multiple System
Application Including M.L.
[ Al

Continuously Innovating High-
Intelligence Heterogeneous
Integration (HIHI) of Semiconductor-
Centric Technologies Covering-from
Chips, Software to System -
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Spin-Oft Locations Focus Product Patents 3D ASIC
2016 ™ 2D/3D 20+ 80+ 2
Santa Glara | |
Imaging 1IC Worldwide Generations of 3D ASIC
Processors System Design with Generation 3 on the

way
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1. lot

2. Sensor Fusion and loT
d. Al Ghips

4. Transmission
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Handle for users N RGBD camera

Supporting structure for two cameras Live pig
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3D visualization view
Handle for users R RGBD camera
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(a)Extraction of top surface (00 Estimation of oross

sections by circle (side view)

Supporting structure for two cameras

(b)Estimation of cross (d) Carcass point cloud data
sections by cirele (top view) (Reference)
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lo]

The Internet of Things (loT)
is a system of interrelated

Global loT Market Share by Sub-Sector

computing devices, .| Global loT Market Size 29 4% 2%’“.

mechanical and digital > e YoYGrowth W Smart Cities
machines, objects, animals < _ 7% e it

or people that are provided = 5 N
with = &

unique (UIDs) 2 "B 33074 . S
and the ability to transfer % 24924 5 SRS
data over a network § Wearables
without requiring human- 0 2{016 I vy B Smart Utilities
to-human or human-to- W Others

computer interaction

[Sources: GrowthEnabler Analysis/MarketsandMarkets]
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(1] Heat map of key loT
opportunities varies by

Functional Specific industry and application « ¢
Applicational/Sensor T

"“b w“h nnmaln Security & surveillance
snﬂc“'c Q“alitv. Supply chain mgmt -

Inventory & warehouse
Customer order/
aelivery tracking

Facility management

Industrial asset mgmt -.
Smart products -

Energy mgmt

——

source “T1 e lInter et Of Thic =~ "*'~at Map, 2017" Forrester report
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Edge Process In different loT Market
Edge Intelligence Edge Intelligence Model

( N\ )

Traffic Autonomous Location Safety Clou d /_\

\\Detectionj \_ Driving ) \_ Tracking ) \Monitorjj

Cloud Training (Takes hours, Days)

Forward Labels

Vi Q09"

lntelllgent
Cloud AlgorithmsO O O o
© ©

Software “NVIDIA
ROS TensorRT

2 3 3 TensorFlow
Intelligent
( e Q\ Q O O O O o \'O Edge Hardware

Algorithms 3 1

Software | ‘ Edae
PYT 'RCH : g i /' Edge Inference (Takes ms, seconds) )
/ Q90" Q0 9\

Intelligent Intelllgent
.@xnet Algons:hmsO O o)y ~ AlgonthmsQ . d 00 l O Forward
O O © O /\{) -
Cloud Server Software . nyiDIA Software . yipDIA | | :
'/’ 1t ROS rtensorrY ::: ROS TtensorrY ‘ 4
.‘ Tensorflow TensorFlow

Edge Hardware Edge Hardware

@ * F-':‘j \n * I'-'.":?/ Edge Local Training J

/Edge Intelligence
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MULTISENSOR " _gwe A N, 4™ Generation — Correlat -?j;
fora Sz Lol S “What the other guys call sensor fusion™

ROBUST SUITE OF ACTIVE/PASSIVE SENSORS

\ !t - 2 ) ; _ : L - « SA Based on Partial * Pilot Determines How

o : B R YN Information to Task Active Sensors
Data Lmk . AESA Radar . ‘. > X « Targeting Solution » Task Saturation In

t and Contiol Active Electronically

Command ¢ e A : . ( Relies on Primary Highly Dynamic
o /3 , Source Air Combat

S N . « Pilot Left With
IR Missile 4 gt = . Reduced

Seekers
Time to Act
Singe Track

Optronics
> Identification Intra-Flight Multlple

Data Link > Targeting Qata Link Tracks

(7 ’J’J\r |,.{:

SPECTRA _ | . Individual Sensors . “Display De-cluttering”

Electronic
Warfare Suite ‘ Accumulate Data « Correlates Multiple
> Digital / Internal \ ' 3 « Multiple Tracks Tracks to Single Best
> Multi Threats JE \ i Created Source

« Extra Tracks Discarded

Manages Sensors and Acts on Correlated Display

22011 Lockhead Masn Aeonautics Canpany D!STRIBUTDON STATEMENT A. )\OF!U red for public rdease | disvrbution is unlimited. Public Redaase 092611 -5

$ELTE F
0Y9 3D an E'.:-rtnjcompan}‘




FRIZIN ' '
DRI £z Be¥s 3D Microelectronics

OpenkEdgeMap

‘Fusion”
Edge Node Edge Server

Definition of ey

" Edae Processing “ : w  Popeiety

-o0% " Bt
Is not clear therefore will

- - AV Shuttle
Required multiple layers of e
Local processing MU, L

= —\,r-;. "‘,\‘T;, 2
Upload Scheduling ,ﬁ:&m?f.ik;ei.r&.‘.h“
Synchronization

Edge Filteration
’

Compression

Government
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B Traffic sign

CMOS . Processing / \
| maging Perception ,,’\\
e LS o “
spot X . A recognition &
detection : . Q
o =K . TX/RX Processing /

Emergency braking Adaptive ' i A I | Cati ons
Pedestrian detection cruise — Came:s F usion p p

Collision avoidance control * Ultrasound —v Light Processor
T .o PR e | LDAR [
; L ' Flash q i receiver P < >
Lane departure '
" il , . Processing / i -
> = Ultrasonics _

IMAGE PROCESSING YOU CAN RELY ON—_
EVEN AT NIGHTTIME 4

Toshiba image recogaition processors,§ l ‘
\.‘ k
=~

Rear
collision
warning

support the future of ADAS - =

TOSHIBA

ST F
GY@ 3D an E'i-:r?)njmmipany

Leading Innovation >
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Al Ghip, loT, Sensor Fusion

Confidential & Proprietary
@2019 eYs3D, All Rights Reserved



$5 32 01 Te¥$ 3D Mi -
DRI £z Be¥s 3D Microelectronics

UsBrese) 4

[

- Internet I

e
:?ﬁf‘%’ E E
e .
: Ty /

L[
o
L)
o
)
ball
FF[I.

FEHAC NSRS 1950

//}
?@
gl

‘ BRI RE FASNIEEYEIE | . RECERE  ——— |

Confidential & Proprietary
@2019 eYs3D, All Rights Reserved



‘;Ei f'"u‘[ i :
oYe 3D 5 %?‘YBD Microelectronics

& (Cloud Computing) 22515 (Edge Computing)
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GPU

Nvidia
AMD
intel
Arm

Qualcomm
Broadcom

Apple Broadcom

Qualcomm Nvidia

3 R

FPGA

Xilinx
Altera (Intel)
Microsoft
i
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Gyrfalcon Google
Graphcore Cerebras
Movidius (Intel)
Nervana (Intel)
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2 The Internét_ = Medium ML org ML
" - ;8 s Edge, Mobile Data Center

‘m B} .
*a3 o Of Things™ =, =

Mobile
Devices

Little ML Q

[ oiers chie | - W Clents
Rob Aitken @ARM
1012 jpr0  FebAmeneaM g0

7 . )
m Real-world Q Baw data Seg;etagtlc .

iInput
|Google Brain @ISSCC’ 18] Edge ClOUd
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Early Stage First Stage Second Stage Third Stage

e Intel: CPU Google: TPU e TsingMicro: TF _ =
e nVidia: GPU MIT: Eyeriss e Wave Comr

e Xilinx: FP” nVidia: S¥ DPU

e ADI: DF KAIST;”

. _existing chips 4 specific General Ge. al
e 1. sementation of ° C style e . .Onfigurable e Self adaptation
Al function Training e Training & Inference e Intelligence

IN S ——— ﬁ

Al Chip 0.5 Al Chip 1.0 Al Chip 1.5 Al Chip 2.0

Cloud Al Edge Al Cloud & Edge Al
Training oriented Inference oriented Training & Inference

e Per’, “nance (GOPS- ¥ “wance (TOPS) e Per” “mance (TOPS) e Per” “mance (TOPS)
TC}-}....__._.__?’-G.@ sumption e Pow, sumption e PO 4, “asumption

e Enery. %, “<iency e Energ, ©. “<iency

(TOPSH. (TOPSH %,
o Flexibility~. o Flexibility % ™\
e Intelligence. -
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Chip with on-chip training, on-chip compiler and reconfigurable computing architecture

Neural Network
Identification and
Selection

Software

Software ~ Code
Identification Optimization
and
Customization

Application

Selected @ NN

context

Weights

% Training

Private R oY "
Dataset : Updated Software

High-Level
Synthesis

>
e
'O
O
(=9
7
=
=]
-
=
%
o
o
o

Configuration

Algorithm
and
Software Evaluation Data tlow

Updated Training Data Evolution

On-Chip

Controller Memorv

Indications for Algorithm and Software Evaluation

Indexes for Evaluation

Application specific neural network defined software and on chip evaluation and evolution
201959H25H MEEBEER « =HikEs, PFE i © 2019 All Rights Reserved
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Deep Learning Chipset Market to Research $66.3 Billion by 2025 Appﬁcations
Tractica Report, May 30, 2018

e E [
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$60,000

Mobile Smart camera Small area

"GPU

$50,000 FPGA
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N
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SoC Accelerator
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-

[ ]

- n B
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44 Zettabytes

>80% of all data is dark and not used at all Ga

& Devices

You are here

Images/
Multimedia
Text
Enterprise Traditional
Data
2013 2017 2050
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44 Zettabytes
o . Gap &
>80% of all data is dark and not used at all Sensors 5
5 o £ S s
@ Cw £ c
You are here mages 58 S ”
Multimedia £
N
Text
/// Enterprise Traditional
Data
—
2013 2017 2020
Confidential & Proprietary
FRILTE F

@2019 eYs3D, Al Rights Reserved oYo 3D an Etron company



ﬁi onen
oYe 3D Emt ‘im%panlyf

sSecurity

Confidential & Proprietary
@2019 eYs3D, Al Rights Reserved

53D Microelectronics

Information security cost in the Al-IOT era

THE BOTNET THAT BRORE THE Mirai botnet
INTERNET ISN'T GOING AWAY  Disruption of major Internet services

Jeep hack

Loss of control over vehicle
via WiFi connection

Software bug makes Nest
Cams vulnerable to hacks

Nest Hack

Security camera shut down by a
simple click on a phone

SEPTEMBER 20, 2017 by Mamta Badkar in New York

Parcel delivery company FedEx said that a June cyber attack cost the company $300m in
one quarter, which originated in an European country.

Casino hack

Sensitive
information was
disseminated

8@ across the network,
out via the

| Thermostat and

s into the public
domain

Target Hack

Target declared that the total
cost of the data breach had been
$202M NBC news, May 24, 2017

TARGET
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Information security application scenario in Al-
|IOT environment

- l Confidentiality “Hello
Integrity i %

Ensuring unmodified Keeping secrets A
data transport & secret (business value s y X

unmodified SW i of data, privacy — it e “Hello

, , \World”
execution encryption is the L

technology of choice) x

= : Availability

Verifying identities for x Ensuring that the
source of data/SW, “Fake” Bob services remain

access control (trusted available

operations) —)—

T"Hm Tnin
i " =
Bob Fake” =
Alice Ao .. .
| \ 1) Conditional requirements depend on the
use case — they are not always required
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