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* Founded in March 2005 in Hsinchu Science Park, Taiwan, ROC.

» Well-established high technology IPO company

* Around 500 people; 80% are engineers.

« TSMC OIP Award “Partner of the Year” for New IP (2015)

* Founding Premier membership in the RISC-V International Association (RISC-V Foundation) (2020)
* Al Global Media Award “Most Outstanding Embedded Processor IP Supplier”’ (2020)

* EE Awards - “Taiwan-Product Award” & ”Asia-Company Award” (2021)

» Top 500 High-Growth Companies Asia-Pacific (2023)

» Innovate performance-efficient processor solution for low-power SoC

Emerging Opportunities

« Smart and Green electronic devices
« Cloud Computing and Internet of Things and Machine Learning
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Who We Are

‘ Pure-play CPU IP Vendor
20-year-old
Public Company
‘ Active Open-Source Contributor/Maintainer
Quick Facts

Active Roles in RISC-V Community
5th gen architecture 400+

USA

: 4 RISC " Founding & Premier Member
® Director of the Board AndeStar™ V5, RISC-V Employees, 80% R&D
® Technical Steering Committee adopted
® Chair/Co-Chair of Task Groups
350+ ~100K -~20Bn*
A RISE Founding and Premier Member Worldwide ~ AndeSight IDE Total shipment of
Licensees installations ~ Andes-Embedded™ SoC

® Governing Board
A~ comaeni1 @ TeChnical Steering Committee
AnNpes Taking ¥ RISC v Mainstream
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By 2030 it will be over 16B & 7t
SHD Group HZ RIS units per year!
8,000.0 18,000.0
7,000.0 /4 16,000.0
6,000.0 14,000.0
/ 12,000.0
5,000.0
£ 10,000.0
S 4,000.0
s 8,000.0
3,000.0
6,000.0
2,000.0 4.000.0
1,000.0 2,000.0
0.0 0.0
2021 2022 2023° 2024° 2025° 2026° 2027° 2028° 2029° 2030°
—1CPU - General Purpose [ App Processor CGPU Security
I Al Accelerator I FPGA — ) I Network Device
Storage Controller I MICU w——Total

ANDeS

*Forecast

Source: The SHD Group, January 2024

Total M Units
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SHD Group MZ A HT
RISC-V IP Market Revenues to Grow
$1,200 $1,800
$1,000 We are projecting a flip from license-driven to $1,600
royalty-driven revenues around 2027 / $1,400

$800 $1,200
$600 / $1,000

$800

$400 $600
$200 H $400
$200

$0 - S0

M Dollars
Total M Dollars

2021° 2022° 2023° 2024° 2025° 2026° 2027° 2028° 2029° 2030°
—JRoyoltes [ Licenaing EmmMaintenance & Support Total
knrocastt Sauren: tha SHID Genup, Novamber 20H0
RISC-V vendors in shipping SoCs New sources of RISC-V IP expanding the market
*  Andes Technology *  Imagination Technologies
*«  Codasip ¢ Synopsys
*  DIY (home grown RISC-V) *  Tenstorrent
We estimate Andes currently has «  SiFive +  Ventana Microsystems
over 30% SOM by unit volume s T-Head % others

[ 'Sh‘fHDgroup ]
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The Compounding Revenue Flywheel

Upfront Licensing Fees k S
(Entry Point)

4 Collected upon IP delivery. -
i Represents ~67% of FY2024 revenue. 3

T’y

& Sl )

" Maintenance & Support b Custom Computing

(Retention) Services (Value Add)
= Annual recurring fees for Bespoke CPU IP design and —1 H
ongoing toolchain and compiler integration for Tier-1 hyper-

ecosystem updates.

L= =l
) . 77777

scalers requiring specific

architectural tweaks.

L= ==

Recurring Royalties
(The Multiplier)

High-margin, multi-year revenue
collected per-chip after mass production
begins. (Grew 25% YoY in FY24).

" E— =)
\"\ CONFIDENTIAL | ENGINEERING SCHEMATIC l ’

o R | L
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114 12
114 1
114 10
114
114
114
114
114
114
114
114
114
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201,051 155,847 29.01% 1,478,187 1,381,507
109,458 152,257 -28.11% 1,277,136 1,225,660
150,377 153,204 -1.85% 1,167,678 1,073,403
214 636 233,249 -7.98% 1,017,301 920,199
153,503 79,221 93.77% 802,665 686,950
98,395 116,159 -15.29% 649,162 607,729
107,240 47,852 124.11% 550,767 491,570
85,291 95,132 -10.34% 443,527 443,718
86,974 135,448 -35.79% 358,236 348,586
95,726 85,785 11.59% 271,262 213,138
80,040 50,523 58.42% 175,536 127,353
95,496 76,830 24 .30% 95,496 76,830

ATHRECBUE (%)

7.00%
4.20%
8.78%
10.55%
16.84%
6.82%
12.04%
-0.04%
2.77%
27.27%
37.83%
24 .30%
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Operatlng Revenue

Unit: TWD in Thousand

e A |
'y/’//.:ft‘\(:, A Pl

Accumulated Operating Revenue

Increase As of The End The Increase
m (Decg/fase) of 'I;El?( ye]?nth Corrs:pr)iggding (Dec(:g/fsase)
2026 4 106,862 86,974 22.87% 433,218 358,236 20.93%
2026 3 133,545 95,726 39.51% 326,356 271,262 20.31%
2026 2 89,855 80,040 12.26% 192,811 175,536 9.84%
2026 1 102,956 95,496 7.81% 102,956 95,496 7.81%
2025 12 201,051 155,847 29.01% 1,478,187 1,381,507 7.00%
2025 11 109,458 152,257 -28.11% 1,277,136 1,225,660 4.20%
2025 10 150,377 153,204 -1.85% 1,167,678 1,073,403 8.78%
2025 9 214,636 233,249 -7.98% 1,017,301 920,199 10.55%
2025 8 153,503 79,221 93.77% 802,665 686,950 16.84%
2025 7 98,395 116,159 -15.29% 649,162 607,729 6.82%
2025 6 107,240 47,852 124.11% 550,767 491,570 12.04%
2025 5 85,291 95,132 -10.34% 443,527 443,718 -0.04%
AT\T - 2025 4 86,974 135,448 -35.79% 358,236 348,586 2.77%




1Q26 Revenue Analysis

YoY QoQ
+20.3 % -29.2 %
(NTD " 000) I | I I
500,000
460,886
400,000
326,356
300,000 271,262
200,000
100,000

1Q25 4Q25 1Q26

o~ "N, Confidential - -
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1Q26 License Analysis

YoY QoQ
+26.4 % -44.3%

(NTD' 000) ,_+_|]

350,000

320,738

300,000

250,000

178,745
200,000

150,000 141,365

100,000 — — — —

50,000 —— ——— — —

1Q25 4Q25 1Q26

o~ "N, Confidential - -
ANDES gubjefctdto cﬁange without notice Ta klng :’A RISC'V" Malnstream 1 4
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1Q26 Royalty Analysis

YoY QoQ
+9.2 % +8.2 %

(NTD " 000) I | I

90,000

80,000

70,000

60,000

50,000

40,000

30,000

20,000

10,000

1Q25 4Q25 1Q26

o~ "N, Confidential - -
ANDE gubjefctdto cﬁange without notice Ta klng :’A RISC'V" Malnstream 1 5
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1Q26 Revenue Analysis by Business Model

100%
2026 Q1 90%

80%

21%
70%

60%

E License Fee 50%

» Maintenance

® Running Royalty 40% - Eun”'ngFROYaW
= Maintenance m License Fee

0,
m Others 30%

20%
10%

0%
2024 2025 1Q26

o~ "N, Confidential - . -
ANDES gjbjefctc!o cﬁange without notice Ta kl ng :’J RISC- /" Ma I nstrea m 1 6
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1Q26 Revenue Analysis by Region S i %i%

o 2%
100% YV
[ £/0 ]
2026 Q1 0
90%
‘ 70% m Other
®m Taiwan co00 m India
m USA ° = Korea
m China 50% ® Europe
® Europe 40% » China
= Korea m USA
= Other 30% ® Taiwan
20%
10%
0%

2024 2025 1Q26

o~ ™, Confidential = =
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1Q26 Revenue Analysis by Application L

m Al

e%g = loT
é m Consumers

= Communication/
Networking
= Automotive

= Storage

= Secruity/Others

o~ ™= Con fde tial . -
ANDES svapemmome Taking & RISc" Mainstream 18



2021 to 1Q26 Revenue Analysis by Application

1,400,000
1,200,000
B Automotive
[ 3% | .
» Secruity/Others
1,000,000 EA
- LA 7%
Kl
om0 i " |
m Communication/Networking
e m I Storage
600,000
| 5% 28%
E Consumers
36%
400,000 36% Al
200,000 38%

31%
28%

2021 2022 2023 2024 2025 1026

o~ ™, Confidential - =
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Historical License Revenue Analysis

v 4D

License Revenue

(NTD " 000)

1,200,000

1,000,000

800,000

600,000 — RISC-V
92% 97%

mV3
400,000

84% 89%
90%

200,000 +— — 83% 80%
’ 44%

56%

0,
3% 99%

% _—
I 1 1

2018 2019 2020 2021 2022 2023 2024 2025 1Q26

IN—D/? Confidential Taking P RISC Mainstream 20



Historical Royalty Revenue Analysis

Royalty Revenue

(NTD " 000)
300,000
9% 12%
250,000
200,000
150,000 RISC-V
91% 8% = V3
99% . .
96%
100,000 - i
18%
50,000
l 82%
] mm BN BN
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

o~ "N, Confidential
NDE 5 Subject to change without notice

copynght © 2025-2030 Andes Technology
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2026 Q1 Operating Expense Analysis

QoQ

YoY +1.9 %

+21.5%

600,000

500,000
400,000
= R&D
300,000 m Administration
m Selling
200,000

100,000

1Q25 4Q25 1Q26

o~ "N, Confidential - -
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2026 Q1 Net Income (Loss) Analysis g m' M»

nia
NDES Sby right ©202 ZOSBAd T chnology

QoQ

YoY 531.4 %

45.2 %

(NTD" 000) 1 I ‘

0

(20,000)

(40,000) (26,326)

(60,000)

(80,000)

(100,000)

(120,000)

(114,524)
(140,000)

(160,000)

(166,232)

(180,000)

Taking % RISC* Mainstream

2026 Q1 EPS: (3.28)
2025 Q4 EPS: (0.52)
2025 Q3 EPS: 0.17

2025 Q2 EPS: (5.58)
2025 Q1 EPS: (2.26)

23
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The Key Applications & The Trend

The global Automotive market size
was valued at USD 341255.0 million

in 2024 and is expected to expand

at a CAGR of 16.4% during the
forecast period, reaching USD

848836.0 million by 2031.

RISC-V will capture
10% of the Automotive market by 2025
Counterpoint, Sept 2021

The global Internet of Things (loT)
market size is projected to grow
from $714.48 billion in 2024 to
$4,062.34 billion by 2032, at a
CAGR of 24.3%...

RISC-V will command 28% of the loT
market by 2025
Counterpoint, Sept 2021

The market size in the Artificial
Intelligence market is projected to
reach US$305.90bn in 2024.

The market size is expected to
show an annual growth rate (CAGR
2024-2030) of 15.83%, resulting in
a market volume of US$738.80bn
by 2030.

RISC-V-based Al SoCs will grow 73.6%
CAGR to 25B units and $291B in revenue
by 2027

Semico Research, Dec 2021




Andes Successful Story in Automotive

£ Metasilicon Tire Pressure Monitoring System

PMS
TPMS Sensor  Warning Light TPMS Sensor
TPMS I
TPMS Sensor  yuodule TPMS Sensor
)
Exteno Lightrg - Vit hon Ui
< » > Wl Ousl Zone Cumate Control =
anh Peleese \ Paia Sensing Wipers & a
A | Stoering Cotuma integratan B a = >
- 2 { / - W
5 J/ SV \ 2
£ *a @
) - '
e 8 .
Power Lacks & a

Figure 1: Vehicle subsystems under Body Domain —  Ethernet CAN

Body Domain Controller Automotive gateway Blind Detection

: — _

i3 e conecel Febeie (X<

! : T
€3¢ bherio wn | sy |

Zonal Controller Safety Island Chassis Control
Confidential
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MTIA: Meta Training / Inference Accelerator QT
Powered by Andes AX25-V100 + ACE
« |ISCA 2023 paper, “MTIA: First Generation Silicon Targeting Meta's
Recommendation Systems”
* Proc-A/B: AX25-V100, an early version of the popular NX27V
« Andes Custom Extensions: for new interfaces, instructions and registers
« Performs quite well on low and medium complexity models
i ———————— F_’ f_;' ——————————————————————————— Fabric Interface (Fl)
nnnnunuuununuuun
[ [T T | i (scalo)
(T[T T- TR i
lﬂﬂﬂﬂﬂﬂﬂﬂ | b
T T T | vechine
| ﬂﬂﬂﬂﬂﬂﬂﬂ EEE | Timer
ﬂﬂﬂﬂﬂﬂﬂ = ;
e [ [ e[ e e e B EE ;
[T T | o,
e[ [T “;" | o e -
A o e BRI S ipemmi— g7



d-Matrix: Raptor Accelerator for Data-Center
Powered by Andes: AX46MPV

+ The Raptor™ accelerator under development by d-Matrix will be the first to feature d-Matrix’s revolutionary 3D In-Memory Compute
(3DIMC ™) technology. A highly efficient chiplet-based approach and the world’s first 3D DRAM solution for Al inference at scale,
3DIMC stacks compute and memory to reduce the energy and latency of data movement by ten-fold, addressing the “memory wall”
that limits conventional Al inference systems.

+ By integrating the Andes’ AX46MPV as both the orchestration and vector compute engine, Raptor gains the performance headroom
and efficiency needed to push past traditional memory and power bottlenecks. Early results already show up to 2.3x performance
improvement on key transformer kernels compared to our previous-generation core.

+  “Raptor’s innovative design is pushing inference efficiency and scalability far beyond what conventional architectures can achieve,”
said Sid Sheth, Founder and CEO of d-Matrix. “The AX46MPV’s RISC-V architecture provides the ideal CPU for our 3DIMC
approach, allowing us to deliver datacenter-scale inference with unprecedented performance per watt.”

Compute Roadmap

Logic Die
uBump
Corsair DIMC Raptor 3DIMC
* * DRAM die | _
CH N N X )
10 Roadmap I
Substrate D20
O @ b
&f d-Matrix™ |
JetStream SUE/ UALink Electrical 10 Chiplet SUE/ UALInk Optical 10 Chiplet . ]
B Pavehawk One § A
U038, 0A fo0
MTR499000003 3 |33
2528 @ iy e
: MADE IN TAIWAN 1.
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Fractile.ai: Compute-In-Memory

Powered by Andes AX45MPV + ACE

Performing 100% of the operations needed to run model inference in memory
Blast through the memory bottleneck
Creative micro-architecture, support high performance multi-vector

processors

By using Andes AX45MPV and ACE, it can achieve the goal of accelerating

mathematical computations

IMC in HVM (High-Bandwidth Vector Memory)

". ....

FRACTILE

100% In-Memory Inference
- 200x Faster Memory Access

Coren

Core 0
AX45MPV || VPU
Core
e g
ANDES ACE

sMmPV || VPU
ore

NDES

NDES ACE

o~ Confidential

NDE Subject to change without notice
copyright © 2025-2030 Andes Technology
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Edge Al with Computing In-Memory

* Axelera Metis SoC Targeting Computer Vision applications
* 4 powerful PE’s, each with digital In-Memory Computing (D-IMC)
* RISC-V processors for both PE control as well as system control under Linux

Powerful N
- - OWETTH - ; Competitive

LJ FZDLL;fI)?r?wi/nCchelpéxtigittlhnrﬁlha;i i ; ; Beit qgrforrréagwﬁe/price
vs. new entrants® ; " up to 10x vs.

Scalable & Future Proof Efficient

Programmable architecture
15 TOPs/W, up to bx

and scalable multicore
technology to support future vs. GPU and market

workload such as leaders™
NLP & Generative Al
Root of Trust

Plug & Play

Working with any CPU or Compatible with Al
frameworks, any OS, for

operating system for ; )
fast hardware fast software integratio

integration

Compatible I

32MB L2 LPDDR4x

» Confidentia




Edge Al with Analog Computing In-Memory Vi

 TetraMem Analog Computing-In-Memory MX200 ( )

« 8-bit 256x256 (64K) MAC Engines, performance

ML core operators (conv, gemm) processed in NPU

 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/c8 GWo

Multiple NPU cores The physical device
share one TCDM master port
sl Blecirod
S LA
. . w‘ I f.» Y i \» ',"\‘ -
8 bits multi-level swmﬂggw ' ' ‘
. I xitle:
RRAM device , , ecty
>
SRAM SRAM
Up to 8 logic Banks of NN SRAM E 2000’

TetraMem Confidential
© TetraMem 2024. All rights reserved

Confidential
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Endpoint Al Application

o~
ND€E

Renesas R9A06G150 Voice-Control ASSP
« With
« ML-based voice recognition gets >50% speedup by using P-extension

) 100MHz 32-Bit
Voice HMI ASSP RISC-V with DSP, FP ext.

0\ CPU @ Memory H Analog

VCC:2.7-3.6V

Ta: -40~85°C

% o
@ Timers

Andes-D25F Code Flash (256 KB) 12-bit ADC (6¢h) 16-bit GPT (4ch)
RV32ICMAPF SRAM (128 KB) w/ 2 SIH
[Extensions] [ w/ 4x32KB power-off ] 12-bit DAC (2¢ch) 32-bit Low Power Timer (4ch)
Andes StackSafe, Data Flash (16 KB)
PowerBrake, wWDT
Recoverable NMI, Standby SRAM (1 KB)
Branch prediction QSPI (1ch)
RISC-V MCU Turnkey Voice HMI Solution
PMP 16 regions
Ll
@Comnmnication @ System @ Safety Package
SCI (2ch) Machine Timer Bus Master MPU QFN 48
w/ FIFO, Manchester QFN 32
DTC
SRAM Parity Check QFN 24
13C (1ch) DMA (8ch) Clock Accuracy Check
SPI (1ch) w/ FIFO On-chip Oscillators CRC Calculator
(HOCO, MOCO, ILOCO)
PDM (2ch) Ext. Oscillator/Clock (MOSC) IWDT
SSIE (2ch) 32-bit DOC Oscillation Stop Detection
IRDA (SCI0)

Confidential
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Endpoint Al

Spacetouch SPVG0 Intelligent audio

processor
e High performance for customer
development
100 GOPS NPU for noise reduction, echo
cancellation,

howling suppression
« uDSP for FFT/IFFT, atan, log, etc.

e Rich audio interfaces and other peripherals ‘".”‘f“ e

L _ BGRIP BORLP
e Applications:
* Intelligent voice, smart earphone,
professional audio

o~ N Confldent|a|
ANDES Subject to change without notic
copyright © 2025.2030 Andes Technology



Allwinner Camera SoC

m The Avaota F1 is an ultra-small, open-source hardware Linux SBC powered by an Allwinner V821
32-bit RISC-V camera SoC with 64MB on-chip DDR2 and built-in 2.4 GHz WiFi 4, and designed for
camera applications with a MIPI CSI connector.

m 1.2 GHz Andes A27L2 RISC-V CPU is designed to handle features such as DRAM and storage,
the 600 MHz RISC-V MCU manages WiFi and an optional 4G LTE module. Other features like
H.264 VPU, cameras, GPIO, SPI, audio, etc.

RISC-VCPU RISC-V MCU

Camera0 Cameral

% Mipi/DVP share 1

&

More — ‘_' t t All Share
: i wue MH2e4
: m ISP VE
R '\-\\ B 5 lLow-Power System
Avaota F1 — A tiny camera board Typical Allwinner V821 Application Diagram

o~ Confidential
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Andes RISC-V Processors to Fit Your Al .\

Data center

>100 TOPS
Automotive ==
Mobile
AR/VR I% / >10 TOPS
Surveillance
e R -1 0P
Smart Home
55\ / Eiii# nlock Andes V-Series copS
RV64GCPV >1 P
Smart Camera *  Avatar y
_ « Gesture recognition
ﬁtelllgent HME . g AM
5o .
) 1) Barge-in _  High resolution
Smart loT Devices Q Beamforming . o3 si o >100 MOPS

» Speech to text
» Face trigger « Natural language
ED[[B * Object detection «  Sensor fusion
Pose detection
Positioning system
Sensor fusion
Motor control

oice trigger
 Voice command
« Always-on

Andes D/A-Series
RV32/64GCP

Andes N-Series
RV32/64GC

SalIvS-| w. VIQUY

o~ Confidential
NDE

>10 MOPS
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AndesCore™ RISC-V CPU

Cuzco Series

Multiple execution pipeline

60 Series

13-stage Out of Order

46 Series

8-stage Superscalar

45 Series

8-stage Superscalar

25/27 Series

5-stage Fast& Compact

22/23 Series

3-stage Fast& Compact

o~ Confidential
NDE

N- Baseline

N45

N25F

N225

General Purpose/Linux CPU

32-bit 64-bit
DS-III\),I%P A- MMU, Linux AP AX- MMU, Linux AP
Accelerated MP- SMP Muti-core NX- Baseline MP- SMP Muti-core
. 4/8/16 core 4/8/16 core
Computing
Cuzco
RVA23+
AX65/AX66
Specint 2K6 (8.78 / 9.5)
A46MP AX46MP
(up to 16 cores) (up to 16 cores)
D45 A45(MP) NX45 AX45(MP)
A27(L2) AX27(L2)
D25F A25(MP) NX25F e
D23

Vector/FuSa CPU

Vector Accelerated FuSa Functional

Computing

VLEN up to 512/1024/2048

A46MPV
(VLEN up to 256 bit)

AX46MPV
(VLEN up to 2048 bit)

AX45MPV
(VLEN up to 1024 bit)

NX27V
(VLEN up to 512 bit)

Safety
ASIL-B/ D

Cuzco-SE

AX46MPV-SE

D45-SE
(ASIL-B/D)

N/D25F-SE
(ASIL-B)

D23-SE
(ASIL-B/D)

Taking tZ RIScCv* Mainstream

.o AN
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»
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ANDES

Andes’ Advanced AndesCore™AX66

AX66 Feature Overview

e 64-bit out-of-order 4 wide decode 13-stage CPU core with 128

reordering buffers and 8 functional pipelines
Symmetric multiprocessing up to 8 cores

Private L2 cache support

Level-3 shared cache and coherence support
AndeStar™ V5 Instruction Set Architecture (ISA)

Hypervisor(RVH)
RVA23 profile compliant
64-bit architecture for memory space over 4GB

Linux-capable Memory Management Unit (MMU)

extension (ePMP) for access permission controls
AlA with APLIC and IMSIC support
ECC or Parity for SRAM error protection

e StackSafe™ hardware to help measuring stack size, and detecting

runtime overflow/underflow

e PowerBrake and WFI (Wait for Interrupt) for different power saving

occasions

Confidential

Compliant to RISC-V GCBV and Vector Cryptography

TAGE Branch predication for highly accurate prediction

Physical Memory Protection (PMP) and latest architecture enhancement

Taking tiRISC
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AndesCore™ AX66
IRQs Interruat Controller
JTAG § Debug Support
Trace AX66 core 0 AX66 core 7
Port 1$ DS o 1S $D

Private L2$ Private L2$

Coherence Manager

Shared Cache

\/
MMIO MeYnory Coherent 10
Key applications for the AX66 include:

Networking and Communications

Android Devices (including wearables, POS terminals, digital
signhage, and TV set-top boxes)

Video and Multimedia Processing

SmartNIC or DPU (Data Processing Units)

Al SoC (Systems on Chip)

Edge Servers

Edge/Data Center Al/ML Inference

Vision and Camera Applications

|\)_\
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 RETVCCRL
B » =3 Z & P
« Extend with Andes Custom Extension (ACE), ACE-RVV and ACE Streaming
Port (ASP)
 COPILOT powerful tool for customers to define their own ISA
« ANnDLA: Andes I-series Deep Learning Accelerator
Processing Element (PE)
AnDLA
Andes Vector Processor '- (Hardwired Engine)
Memory Subsystem ?L_}_;%:E: l}t
‘ aT S AE /]
Vector Unit t data Compute Engine
1 = N BRE 2.
BHSS B
B 3.
REES R
I\/\ Confidentia
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N25F-SE

D25F-SE

5-stage
Single-issue

5-stage
Single-issue

Mainstream Mainstream

D45-SE D23-SE

3-stage
Single-issue

8-stage
Dual-issue

Mission-Critical Low Power & Security

Confidential

ANDES

Common Safety Features
» Advanced ECC: address decoder, white-noise
protection, error status
 Core trap status bus interface
» Stack protection: StackSafe
* NMI (non-maskable interrupt)
* PMP

External Mechanisms
 WDT (watchdog timer)
» Software test library (STL)
« Partner: Resiltech —@ RESILTECH

40
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Safety Mechanisms Andes FuSA cores

41§ /////‘L

£ ’8
e

D45-SE D23-SE

8-stage
Dual-issue

3-stage
Single-issue

Applied on D45-SE & D23-SE

Mission-Critical Low Power & Security e Dual-core Iockstep (DCLS)
e Bus protection:
core0 Input Primary core , core0 output .
¥ e 0) > e Information redundancy
e Frame counter

e Timeout detection

Delay cell

>
Delay cell ——p-comparator

: R
'——> 1 Redundancy disable
—» D ,
4 4 (corel) R

‘ ~ 2 >
A - »0  core1output
core1 Input : %

split-en

Confidential
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AnDLA™ |-Series : 1350 & 1370

./ ', 4':.
| T v LS.
%, /,.q\ St
1370 A
v1.0

- CNN, RNN (new OPs)

+ CNN . i8i8 64/256/1024 MAC
+ i8i8 64/256/1024 MAC . i8i16 MAC = igi8 / 2

+ AXI-64/128/256
+ AXlea . AHB-64

« 16KB-4MB SHRAM

16KB-4MB SHRAM

, Logic Area
IP Config um2 @12nm
Ethos- 256 MAC 278,000 91.3
us5 * Local SRAM 48KB « 64 MAC
» System SRAM MB- Neo110 * Local SRAM 370,000 800.0 96.3
level 128KB
AnDLA 256 MAC 283,708 117.5 ANDLA 64 MAC
1350 * Local SRAM 256KB 1370 * Local SRAM 227,083 4784.7 30.4
* No system SRAM 128KB
v Performance higher: 1.3x v Performance higher: 6.0x
v Power lower: 3.2x
v Area smaller: 1.6x
" ™ Confidential
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AndeSight™ Software Components

standard features

Optimizing Compilers

GCC and LLVM optimized for
AndesCores

Meta Linker Script Editors

Advanced SoC Debug
Support

Bit field display
Exception handing

Instruction tracer

Analysis
Function profiling

Code size analysis

Advanced Libraries

DSP and math functions
optimized for RVV and RVP

AndesCore Simulators
AndeSim
QEMU

advanced features
(separately licensable)

RTOS/Linux Support
OS-aware debugging

Device Drivers

Sample Projects

Demonstrate features for RISC-
V ISA and AndesCores

AutoOPTune

Automatic compiler flag
tuner

AndeSysC

AndesCore SystemC library
and sample SoC

AndesClarity

Processor pipeline
analyzer/visualizer

Andes Custom Extensions™

(ACE)

Automated generation of
toolchains, ISS and RTL for user
extensions

o~ Confidential
NDE
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RISC-V International &
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Andes Automotive Ecosystem e Iy
Safety RTOS & STL AUTOSAR Security / HSM Compiler / Debugger / Tool
L
\ VECTOR ) N LAY
/:: B MENDT LAUTERBACH Jl\
. SECURE-iC (7
WITTENSTEIN ce1c rrrrrrrrrrrrrrrrrrrrrrrr __‘_-_.ASHLING
me Microsoft BRI rambus Gl;‘,:; r:us
SI EM E N S g Virtval Open Systems -
RESIL Eﬂa Krustkernel TA SKl”G
Fpt Software E’éﬁ'{n?—% E‘: PA RA SOFT
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Andes Partners and RISC-V Ecosystem S

Category

SECURE-IC  (&p w7 rechnology senvices  Dambus  \eridify GMenir ;C - omeD Rafael
ESS Micro
DILPHIN > eMemory ATTOPSEMI™ ETM

Ehnigeinin Tt —_—— » " Technology b dxcorr- &
IP P SECURE j{ %’ﬁ g ‘j{\
@m31 PEVER ..csem PWFeecu, - sky=cHP |, CL]  mEEe7 menta

imagination

Fiadin Otcsa CEVA mobivell Ackt EGmXEsicon  ¢))expedero =Ef=- SiNATLREIE

urn:—uw Power | vivid grephics

$1i* KopherBit Micripm’ — Finafle. cforce CooCox eXpresslogic LDRA 5¢ARPHIC 4225 G wal open sysen

SW and Dev Riustkerel mSrNche @umimione CIDAK GMBRIRE SYIXOS' nuftou. T ST oo A0S paw 220
EnV Diia) REL@_AET £RTOS @VectorFabrics ‘Qm @ﬁmﬁi”ﬁm““’ OUPENIWEET_:":' w;:t?‘ngl "'teCh OPEN AILAB “IW;E O Ortruret

@ clarinox il IR PEAKHILLS ). zAvA s‘-’.“jr‘;"’ Lar '\Té TeraPinss iz Ocodeplay’  £ZAsHLING  ~5 20HTC

$FARADAY GUC snmre umc e (eShardluiF T e o
4 incenfin STEn NSW o€ .S.. MEC . O APLabs ce@

Design Service,

Foundries, | TR PerfectVIP
EDA and others | iM:ssms ——— CRCUTSUTRA PerfedVIPs wcerwassc  ojxavia, cidence  AM=sesss
Zywwio P 5 @ o EEEM ) Tru=chip qf smwums @ xiemeeoa Gmpn'&’
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: RISC-V
4d SUMMIT

4 600 RISC-V
Members across
70 Countries

R .

2015 2016 2017 2018 2019 2020 2021 2022 2023 Sep-24
Sep 2024 update

THANKYOU TO 16.7K+
DEDICATED INDIVIDUALS

112 Chip

SoC, IP, FPGA

31/0

Memory, network, storage

22 Services

Fab, design services

54 Software

Dev tools, firmware, OS

all
[
A
]

4 Systems

ODM, OEM

18 Industry

Cloud, mobile, HPC, ML, automotive

186 Research

Universities, Labs, other alliances

4.2k Individuals

RISC-V engineers and advocates

om0 gongy

cococoooVoeonmigopdomoeon
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