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19 vears 5007 400" customers 14Bn™ soc

Pureplay CPU vendor Employee , > 80% R&D Licensing AndesCore™ Total Customer Shipment
2023FZEEHF

Revenue $ Growth License $ Growth Royalty S Growth  SoC Shipping Q’ty

1.05 Bn, NTS 18.3% YoY -1.2% YoY 2.1Bn

13.5% YoY

g /Ol F 2 BIRISC-V International (RVI) ZB 489 T E

& Founding & Premier Member from 2016
Board of Directors 4 Chairs/Co-Chairs of Task Groups

Technical Steering Committee 7 Ambassador
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Revenue

= Al

@ Consumers

@ Storage

@ Communication/
Networking

M loT

@ Secruity/Others

O Automotive
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2021 to 20235

(NTD " 000)

1,200,000

1,000,000

O Automotive

800,000 W Secruity/Others
EloT

600,000 E Communication/Networking
W Storage

400,000 @ Consumers
@Al

200,000

2021 2022 2023
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ST G License Revenue

800,000

700,000

600,000

500,000

M RISC-V
@v3

400,000

89%

300,000

89%

200,000 -

100,000 -

2018 2019 2020 2021 2022 2023
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$-4.21 Yoy
$ +1.46 b $ _9.04
|
(NTD) | | | | (NTD) | |
8.00
300 7.03
5 05 7.00
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RISC-V will capture RISC-V will commant f
10% of the Automotive market by 2025 loT market by 2025 ¢
Counterpoint, Sept 2021 Counterpoint, Sept 202

ARBEs Taking RISC-V® Mainstream RISC-V' 15



RISC-V for Datacenter & Cloud

RISC-V offers unique Custom computing for Achieve your
Opportunity for Al and performance and
accelerators other emerging power targets
workloads

RISC-V CPU core market will grow 115% CAGR, capturing > 14% of all CPU

by 2025
AREE: cores by 16
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>100 TOPS

Automotive
Mobile
AR/VR >10 TOPS
Surveillance
Smart Home >1TOPS
Smart Camera =0
Smart IoT Devices >100 MOPS

>10 MOPS

Million/Giga/Tera Operations Per Secohd
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B ISCA 2023 paper, "MTIA: Frst Generation Silicon Targeting Meta's Recommendation Systems”
W Proc-A/B: AX25-V100, an early version of the popular NX27V

B Custom extensions: for new interfaces, instructions and registers

B Performs quite well on low and medium complexity models

LPDDRS LPDDRS LPDDRS LPDDRS “
- Fabric Interface (Fl)
DDR Ctrl. DDR Ctrl. DDR Ctrl. DODR Crrl. 2
Bl 5

OONOEOCOEnNOE0nD

Command
Processor

FlIARlAR]FRIRYR]A
RIR]A]R]RIRYR]R

CEEEEEEEREEREERaR
I]I:II:IEIDEIIJ___DEIDEIEIEIDEI
S

Proc-B
(Vector)

DDR Ctrl. DDR Ctrl. DDR Ctrl. DOR Ctrl.
LPDDRS LPDDRS LPDDRS LPDDRS

Figure 3: High-level architecture of the accelerator

Figure 4: PE’s internal organization

18



B TetraMem Analog In-Memory-Computing MX200 (RRAM-based)

B 8-bit 256x256 (64K) MAC Engines, >30 TOPS/W performance

B ML core operators (conv, gemm) processed in NPU

B Remaining operations processed in RISC-V Vector processors and control CPU

"Thousands of conductance levels in memristors
monolithically integrated on CMOS” led by TetraMem,
Nature, Mar 2023, https://rdcu.be/c8GWo

’ The physical device

Bottom Elecig
Interfacial Lay;

Multiple NPU cores
share one TCMD master port ﬂ I ﬂ

Powered by 8 ILM AXI2
bits multi-level " oiv | AXI2 AHB
RRAM device - DLM TCDM Bridge

TCDM (Tightly Coupled Data Memory) Bus

Bank0 Bankl Bank N

Logic Bahks of NN SRAM

sng gHV




Endpoint Al

B Renesas ROA06G150 Voice-Control ASSP

BWith 100MHz DSP-capable D25F processor

M ML-based voice recognition gets >50%
speedup by using P-extension

{0OMEIZ43 2281
RISCVAWIthIDSPARETex (3

B Spacetouch SPV60 Intelligent audio processor

® High performance for customer development
4 100 GOPS NPU for noise reduction, echo cancellation,
howling suppression
¢ UuDSP for FFT/IFFT, atan, log, etc.
¢ 400MHz D25F with ID caches/Local Memory

LDO_SVOD

LDO_SVCC

CEREREEE R

® Rich audio interfaces and other peripherals
® Applications: o
¢ Intelligent voice, smart earphone, professional audio e e [P e s | |

TTTTTTTTTT
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AndesAIRE™: Andes AI Runs Everywhere
B HW/SW Solutions for Al from the Edge to the Cloud

TensorFlow &
TensorFlow Lite

—

“
— >
Scalar&Vector

ARDEs
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BOSCH (hfineon ) NORDIC
Leading Semiconductor Industry Players Join
Forces to Accelerate RISC-V

Renesas Extends Leading RISC-V Embedded
Processing Portfolio with New Motor Control
ASSP Solution

N mobileye

Intel Mobileye EyeQ Ultra RISC-V processor
targets Level 4 autonomous driving

European
Pracessor
Initiative

European processor project shows shift to RISC-V

d
NSI-TEXE
N

NSITEXE achieves world's first RISC-V processor
with vector extension certified for ISO 26262 ASIL
D ready product

rRambus
RISC-V crypto core is qualified to ASIL-D for

automotive designs

weron
Kneron Unveils Its First RISC-V SoC Built for
Autonomous, Assisted Driving

ILITEK

Andes and IAR Together Enable Leading Vendor
ILITEK to Accelerate the Development of its ISO
26262 Ready TDDI SoC ILI6600A

LAt

Andes and IAR Systems enable leading
automotive-focused IC design companies to
accelerate time to market

HH 6
Green Hills

Andes Technology and Green Hills Software Team

Up to Deliver Advanced Automotive Safety
Platform for RISC-V

Imperas

NSITEXE Selects ImperasDV for Automotive
Quality RISC-V Processor Functional Design
Verification

Iz

N/ Virtval Open Systems

VOSySmonitoRV, a Secure Monitor Layer for
RISC-V Architecture Mixed-Critical Systems

I PARASOFT

Andes Technology and Parasoft Collaborate to
Provide Seamless Software Testing Tools for
Automotive Functional Safety Applications

LDRA

Andes Technology Collaborates with LDRA to
Deliver Integrated Tool Suite for Safety-Critical
Software on Andes RISC-V CPU Solutions

Upgrade to Solid Sands’ latest SuperTest version
supports Andes to its ambitions for further
growth in the automotive sector




b Andes is Supporting RISC-V for Automobiles

Since founded in March 2005, 2024
Andes Technology is working step-by-step on

. 2022 A F
RISC-V for ISO 26262 Functional Safety AndesCore™
2020 A F D25F-SE to be
AndesCore™ Released

20 17 4 F N25F-SE Certified e A series of Andes
p g"dels t for 1SO 26262 Egr&ctional Sal1|°ety

evelopmen cores wi

Architecture for 1SO 26262 compliant ISO
I Andes Joined AndesCore™ e Andes became the 26262 certified

RISC-V Foundation NX25 and N25 first IS0 26262 Rlsclv CPU in the
fth certified RISC-V wor
2 on:.o 5 b Released CPU IP supplierin |-
Founding Members e 25-Series became the world
¢ Promoted as one of world’s
Founding Premier most licensed
Member of RISC-V RISC-V CPUs

International in 2019

TTTTTTTTTT



B Supporting a Wide Variety of Functional Safety Applications:

® Dashboard display, in-car monitoring, keyless entry, lighting control, tire pressure
monitoring, vision ADAS, microcontroller and many more

B Developers using AndesCore™ Functional Safety Processors to:
® Introduce new electronic systems on automobiles
® Upgrade existing systems that needs to be ISO 26262 compliant

In-car Monitoring Head Lights Keyless Control Blind Spot Monitor Touch & Display

i
’
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Andes FUSA Roadmap

D45-SE
Mainstream 8-stage
Processing Dual-issue

D25F-SE
5-stage

N25F-SE

5-stage
IP: Available now

Certified: Q3, 2024

Computing Power

IP: Available now

IP: Available now Certified: Q1, 2024

Already Certified

2023 2024 2025

TECHNOLOGY

Certified: Q4, 2024

Low Power
& Security

D23-SE
3-stage

Single-issue
[

IP: Q2, 2024

PAOPAS

26



B Co-working with global leading suppliers in the automotive industry |

B Andes and ecosystem partners jointly deliver the trusted RISC-V
automotive solutions to designers complying with the standard of
functional safety ISO 26262

B Partner Ecosystem Catalogs
Security Safety RTOS

AUTOSAR Compiler / Debugger

VECTOR > LAUTERBACH ‘

LDRA
TASKING

! PARASOFT

£Z ASHLING
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ge/0\#H% 89 CPU Core IP

AX60 Series : A72~AT78;
13-stage OOO Linux MP AX6X-SE N1/V1/X1

Categories Power-efficient|  Mid-range Extended

45 Series

8-stage Superscalar

27 Series
5-stage MemBoost

AX45MPV A53/55, R52/

N45, NX45 D45 A45(MP), AX45(MP) R82, M7

NX27V A27(L2), AX27(L2) AS/7/35

25 Series
5-stage Fast&Compact

N25F, NX25F D25F  A25(MP), AX25(MP) o0 > SR

Compact Series  N22, N225 D23 D23-SE MO0/0+/3/33/4
Categories Embedded Corrdl| Compute Acc. Linux AP FUSA References

B To be released in 2024: D25F-SE, D45-SE, AX66

. Under Planning - D23'SE, AX6X‘SE Note: roadmap subject to change without notice
ARDES 29




® RISE: RISC-V Software Ecosystem, a project under LF Europe
® To accelerate the development of RISC-V open source SW

® Led by industry leaders

® Areas to focus over time:

Compilers & Toolchains
Language Runtimes

Co-geleoraalintel f2r
System Libraries
Debug & Profiing Tools G SAMSUNG

Simulator/Emulators

Kernel and Virtualization - @
Linus Distro Integration T-HEAD

System Firmware

® More at /ittps.//riseproject.dev

pvr N
ANDES 30
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Al tools, SW
and IP

Deeplite
PEAKHILLS ¢

9 skymizer
ONNC
ZBrouety Lnc. gz M

eron

“+* Tensor

C codeplay’

wchnooges M ulticoreware

be en

Leading Speech Solution Provider
@ sensory

C )

DIGITAL TECHNOLOGI=ES “

DSP, Audio and Vision
ARNDES

TECHNOLOGY

RO RS EBHE.

Ultra@ _£ZASHLING l|| emmtrix

rRambus
!( (TrustKernel

MBEEREAER

.o . . ( s
il verimatrix. 54/ Viual Open Systems

<+ INTRINSIC 1D SECWRE-IiC V/eridify | zava

b2 E @BJECTS

wol' CRYPTO

QUANTIQUE

DBVER i SILEX

INSIGHT

~ SECURE

TECHNOLOGY,

o~ o

&IAR
<rve  Green Hills
S\SIH\’]S SOFTWARE

imperas = PARASOFT LDRA

newt
I—
RT-Thread

Technologies

Tera Pincs LA
Development tools
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&= Review 2021 GDR and Achievement -

H 2021 Q3 $127M GDR was raised

H All projects planed in GDR roadshow all kicked off,
with one more project kicked-off: Andes new office

® Design centers expansion (200 worldwide experts) were smooth,
and getting stabilized now, R&D results with such expansion started
to show up

B In 2023 Q4 AX65 IP was released, it started with
counting ROI of GDR

B Estimate 2024 to 2026 will be peak of products
development output with 2021 GDR raised, which in
turn will bring in new stream of revenue growth

pvr N
ANDES 33
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Andes Future project pipeline — Beyond

Current Roadmap

Project |
Qilai

Platform Chip with
AX45MP + NX27V+
high-speed interfaces

=Potential applications:
Office productivity tools,
Image processing tools,
Web browsers, Scientific
computation libraries, Al
infrastructure

Project Il
Makadou

Next Generation High-
end RISC-V Core for
Edge
Al/Tablet/Automotive

=Potential applications:

Edge Al, Tablet,
Automaotive electronics,
Advanced Driver
Assistance Systems

ANDEs

TECHMNOLOGY

Project lll
Cuzco

Server-grade RISC-V
core for Datacenter
Al/Desktop/HPC

=Potential applications:

Datacenter Al, Desktop
PC/Server, High-

Performance Computing

34
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Andes Technology USA Corp. Announces Major Expansion of
Its U.S. Operation

D Facbok B e

Company Announces fob Openings for San Jose Headquarters and Portland R&D Office

San Jose, California October 8, 2021 - Andes Technology USA Corp., the headquarters of North America operations of Hsinchu,
Taiwan-based Andes Technology Corporation, a leading supplier of high efficiency, low-power 32/64-bit RISC-V processor cores and
founding premier member of RISC-V International, today announced a major expansion of Its U.S. operation. Andes Technology USA
is greatly increasing engineering headcount in both the San Jose, California headquarters and its Portland, Oregon research and
development facility. Andes Technology USA is seeking engineers in the U.S. and Canada to work remotely or in the Portland or San

Jose offices. Openings are available for design engineers, verification engineers, and field application engineers.

Andes Technology USA Corp. was established in 2015 as a California corporation coincident with Andes Technology Corp. joining RISC-
V International. After Andes toak the RISC-V instruction set architecture (ISA) as the base to form its fifth generation architecture,
AndeStar™ V5 and started developing V5 processor IP's, the U.S. operation was formed to be nearby early customer adopters of the
new ISA. The U.S. subsidiary established an R&D lab shortly thereafter and began developing architectures for the high-end RISC-V
processors. In under a year the investment together with the main engineering team in Taiwan yielded the first commercial RISC-V

Vector processor IP which won nearly 10 projects including datacenter projects from a large OEM so far.

“Major semiconductor companies worldwide adopting the RISC-V ISA and the RISC-V International work groups rapid development of
the RISC-V ISA extensions is driving demand for engineers to keep up with the fast pace of new technology development,” said
Emerson Hsiao, Andes Technology USA Corp. Chief Operating Officer. “RISC-V customers like the growing number of extensions

coming available as well as their ability to customize the architecture to better fit their processing requirements. Our tool Andes
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