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ga/O B B IR B 5
19 vears 500+ 400* customers 14BnN™ soc
Pureplay CPU vendor Employee , > 80% R&D Licensing AndesCore™ Total Customer Shipment
2023FZEHF
Revenue $ Growth License $ Growth Royalty $ Growth  SoC Shipping Q’ty
1.05 Bn, NTS 18.3% YoY -1.2% YoY 2.1Bn
13.5% YoY

ga /L A} 2 22 BARISC-V International (RVI) 2B 4 8Y T {E

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

Technical Steering Committee v Ambassador
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2024/01 ~ 04 EEE=EWS

() §
+17.9 %

(NTD' 000) | |
400,000

348,586
350,000

295,726
300,000

250,000

200,000

150,000

100,000

50,000

2023/1~4 2024/1~4

ARPES : : i RISC-V" 7

TTTTTTTTTT Taking RISC-V® Mainstream



2024 Q1 SWEFEEN T

100%
90%
80%
70%

60% m Others

@ License Fee

ERunning Royalty ~ 20% B Maintenance

@ Running Royalty

@ Maintenance 40%
@ Others 30% m License Fee

(+]

20%

10%

0%

2023 Q1-Q4 2024 Q1
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2024 Q1 itz Bl =S U7t

100%
90%
80%
70% | Japan
E Taiwan 60% m Korea
@ China 50% B Europe
B USA
i W USA
@ Europe E China
30% )
B Korea mRENEDN
@ Japan 20%
10%
0%

2023 Q1-Q4 2024 Q1
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2021 ~ 2023 SWERERRIS

(NTD " 000)

1,200,000

1,000,000
O Automotive
800,000 W Secruity/Others
B loT

600,000 @ Communication/Networking
[l Storage

400,000 B Consumers

@ Al

200,000

2021 2022 PAVE]
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2024 Q1 =EWERERBI

O Consumers
QAl

@ Storage

@loT

O Communication/

Networking
O Automotive

@ Secruity/Others
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2024 Q1 BEBER NI

YoY QoQ
+47.6 % 2.2 %

(NTD ' 000) | | |
450,000

400,000
350,000
300,000
294,534

250,000 '
| EEA

ODEHEH
o HFHER

200,000

166,661

150,000

100,000

50,000 111,148

A 1Q23 4Q23 1Q24
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2024 Q1 SRRSO

YoY QoQ
$+0.08 $ +1.16

(NTD) | | |

0.00
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TEZRAES

The global Internet of

N E\
expand at
. Ve

| ‘
RISC-V will capture RISC-V will command
10% of the Automotive market by 2025 loT market by 2025%_ ¢., :
Counterpoint, Sept 2021 Counterpoint, Sept 2021

ARDES
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Global Automotive MCU Market
¢ = ::;Z:f?ous f "\ | 4656 Market Size in USD Billion

jcatl .
communication CAGR

On-board
USD 16.058

Infotainment

UsD10.48B

Autonomous
controller

Power B
electronics | | ( attery
\ management
system

IDTechEx

B Semiconductor devices in vehicle are growing fast!
B Global automobile MCU market size in 2024 will reach USD$10.48B, and S16B Source : M
at 2029, CAGR 8.92% https://www.mordorintelligence.com/industry-reports/global-
M The total number of MCUs will reach 5.7 billion in 2024 ometve memeriet
B Including 8/16/32-bit
B The proportion of 32bit CPU MCUs is increasing year by year due
P to more complicated features integration required
ANDES 16
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Mainstream Processing

- ) afety Mechanisms Andes FuSA cores Implementeg

Common Safety Features
* Advanced ECC

* Address Decoder

* White Noise Protection

* Error Status Indication
Core Trap Status Bus Interface
Stack Protection

+ StackSafe
* NMI (Non-maskable Interrupt)
« PMP

Mission Critical Low Power & Securi

External Safety Mechanisms
 WDT (Watch Dog Timer)
» Software Test Library (STL)
e Partner: @ TECH
* Resiltech could provide
chip-level STL service

TTTTTTTTTT

Information subject to change without notice

D45-SE and D23-SE applied:
* Dual-Core LockStep (DCLS)

* Bus Protection
* Information Redundancy
* Frame Counter

* Timeout Detection
17



AUTOSAR >
VECTOR > mes  CENC

HEERRT

Security/HSM

S

rambus SECWRE-IC  rames

cccccccc

Securyzr™

A rustkernel

AUTOSAR

SIEMENS G0, it kophersir/

Z Capital VSTAR
34, Wwial Open Sysi BeankiEd Nucleus SafetyCert b
VOSySmonitoRV _ N \Y EEVA U LONYAY

PUFsecurltg

PUF/HSM Compiler/Debugger/Tool

‘ LAUTERBACH ‘
A\ e sne -
/ ‘4-.. B Microsoft U ASHLING Green Hills'

SOFTWARE ASSURED

MULTI IDE / Compiler

TASKING  =PARASOFT

WITTENSTEIN

SAFERTOS Microsoft Azure RTOS

WNDRVIR RESIL

ARDBES
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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
ARDES cores by 19
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>100 TOPS

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

>10 MOPS

Million/Giga/Tera Operations Per Secihd

TTTTTTTTTT



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

Proc-A
(Scalar)

Command
Processor

LPDDRS LPDDRS LPDDRS LPDDRS
DDR Ctrl. DDR Ctrl. DDR Ctrl. § DDRCirl.
I —

2lzlzlz1zz1z]z=
=lzlzlz1zz1z]z=
DDDDDDDQDDDDDDDD

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

21



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
— . e

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

Bm\With 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
¢ 100 GOPS NPU for noise reduction, echo cancellation,

howling suppression
& UuDSP for FFT/IFFT, atan, log, etc.
¢ 400MHz D25F with ID caches/Local Memory —

® Rich audio interfaces and other peripherals
® Applications: e

LDO_SVOD

L2 Cache RAM EFUSE

¢ Intelligent voice, smart earphone, professional audio e ey | e | |

CEREREEE R

pvr N
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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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AX60 Series
13-stage OOO Linux MP

Categories

AX63

Power-efficient|  Mid-range

ge/0\#H5 89 CPU Core IP

A72~ATS;
N1/V1/X1

AX66/AX67
Extended

AX6X-SE

45 Series

8-stage Superscalar

27 Series
5-stage MemBoost

N45, NX45

25 Series
5-stage Fast&Compact

N25F, NX25F

N22, N225
Embeatied Contrdl

Compact Series
Categories

Compute Acc.

AX45MPV, AX46MPV
A45(MP), AX45(MP)

A27(L2), AX27(L2)

A25(MP), AX25(MP)

A53/55, R52/
R82, M7

A5/7/35

D25F-SE
N25F-SE
D23-SE

FUSA

A5/7/35, R4/5,
M4/33

MO0/0+/3/33/4

Linux AP References

B To be released in 2024:

Aﬂ&sUnder Planning :

TTTTTTTTTT

Note: roadmap subject to change without notice
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® 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 RGN SAMSUNG

Simulator/Emulators

Kernel and Virtualization - @
Linus Distro Integration T-HEAD

System Firmware

® More at /ittps.//riseproject.dev

pvr N
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Design Service, - -~ o |
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