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commercial licensees

B Geographically distributed in Taiwan, China, Korea, Japan, Europe, and USA

[] license agreements signed

+** AndeSight™ IDE:

O installations
ss* Eco-system:
[] partners
X Accumulative SoC Shipped
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»* A 17-year-old public CPU IP company
¢ 3B+ Andes-Embedded SoC annuaIIy in 2021

< A founding f)remler member of the RISC-V
Internationa

** Anactive role in RISC-V International & its

extension task groups
B RISC-V Board Director
B Member of Technical Steering Committee
B RISC-V Ambassador
B Chair of P-extension (Packed DSP/SIMD) Task Group
B Co-chair of Fast Interrupt Task Group
B Vice Chair of TEE Task Group

¢ A major open source maintainer/contributor
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GHU-Based Toolchains Y

= binutils, GOC: May, 2017 @ SiFive

= plibks: February, J01H |:_‘.||u£“' l':ll:'ﬂ-
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3 .
AwnpEs
GNU Toolchains
2 RISC-VW LLVM Porting Effaort
o
& fAlox Bradbwry i m charge of RISC-8 LOE=0Ta AH DES
& HWEFIRILAFD support upsiroam
& Clamg G0, and DperiDE has muin obds .ﬂwn 15C
I LLVM ) Berkeley
& RISC-V Linux Kernel Port @ SiFive
® Linux: January, 2018 O Ik["\'clc)
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Smart Speakers: Bike Sharing: X-Trail:
Controller L .
WiFi loT GPS Ctrl ADAS Ctlr
Storage Screen P
cOntro"er ContrO"er .?. Switch:
L Game Flash Ctir

** In leading machine learning computers for datacenter
** In tier-one switch routers for datacenter

*¢* Recent applications: 5G networking, WiFi 6/7, Al
processors (using Andes Custom Extension, ACE)
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B ADAS B Datacenter/server Al accelerators
HAloT B SSD: enterprise (& consumer)
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Best extensions to RISC-V; EDA tools

AndeStar™ Architecture V5

AndesCore™

Highly optimized Processors
design with
leading PPA

59 /l AndeSIthTM
0 Tools Professional IDE
with high code

quality

Handy peripheral Extensive SW stacks
IPs to speed up | ana ; = from bare metal, RTOS
SoC construction - ! to Linux; NN lib

- AndeShape™ Platforms AndeSoft™ Stacks
ANDES P RISC-\/°36
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Andes V5&E R EZHESIRIE

AndeStar™ V5 CPUs : : : g :
Conventional Computing Domain Specific Architecture
CLRISS ANDES Architecture (DSA)
RV32/64 Andes Extension
N/D-series Leading PPA Embedded Processor Define custom instruction to
N22 N(X)25 D25... loT, Sensing, Storage, Audio, GPS handle time critical codes
A-series High Performance and Andes Better approach for
A(X)25 A(X)27 A(X)45 Power Efficient AP Custom [ accelerator /co-processor to
Multicore... 5G, Al, Datacenter, Video Surveillance, Networking Extension do particular jobs
Automation Tool for the
Vector Cray Style, Scalable Vector Processor generation of toolchain, ISS,
NX27V NX45V... Datacenter, Server, Deep Learning

partial RTL and verification

ANIJI:D
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e/ RISC-VEmMIZ 4R E
RV32/RV64 Vector Ext. Superscalar

<

27-Series: 45-Series:

Benefits

”~

A25MP
AX25MP

512-bit SIMD raises
MobileNet by 66x

(CNN for mobile vision)

Cache-Coherent

o dares Vector Ext. Dual Issue._

~
MemBoost Mem Boost\

\
NX27V NS N
A27/AX27 A45/AX45
A27L2/AX27L2 A45MP/AX45MP
and more. (1-8 Cores)
and more.

boost performance
by 50%

Raise bandwidth to 3x;
Cut latency by 40%

Linux with
FPU/DSP

Fast/Compact Bfgi
with FPU/DSP WWAEE
. NX25F 5-stage (1.1 GHz) 8-stage (1.2 GHz)
Automotive Grade N25F-SE >3.56 Coremark/MHz >5.63 Coremark/MHz
5-stage (1.1 GHz) Leading positions: : :
2-stage >3.56 Coremark/MHz % The 1st company offering commercial RVP DSP CPU
(700 MHz2) % The 1st company offering the most updated spec of
< commercial RVV vector processor

ANDES % Tools for RISC-V custom extension: ACE
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571 RISC-V CPU IP Tt

- Powering Automotive Applications by Andes RISC-V

Instrument Cluster
iy, 4

= PIRND

\ Oxm/n
wo ¢

Clusters are evolving from
analog meters and gauges to all-
digital clusters. It offers an
intuitive user interface to
present this information in an
ergonomic and easy-to-consume
manner

RISC-V RISC-V

In-Cabin Radar SoC builds Driver
Monitoring System and
Occupant Detection — detect
head movement and body
language for indications that the
driver is drowsy

High-performance
microcontrollers provide great
computing power, safe control

and rich multimedia capabilities

use 2.0
SD/MMC/SDIO

Touch & Display

Automotive TDDIs are designed
to feature information
integration, interactive

entertainment, as well as the
pursuit of stylish, large, and
curved screen design.

. . Touch
L e Backlight Peripheral st
Power Mansgement  System e
500MHz 500MHz e e Display
_ Q’; N25F-SE N25F-SE PMU TAG T&D Cache F';":;‘:‘ Brfvar N25F-SE Memory
§ Audio JPEG Graphic S | RCTT [——
s DAC+DMIC ~ CODEC  Engine Memory Peripheral ] e gl GBI Timing Ctrl
o Peripheral LCO il P Interface Engine
Controller Controller
FFEITNAEE- O Taking RISC-V® Mainstream

R RISC-V" 39




AndeCore™ 45 5l E

32-bit AndesCore™ N45/D45/A45/A45MP
64-bit AndesCore™ NX45/AX45/AX45MP

OOOOOOOOOO
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AndesCore™ 45-Seriesiiflt

8-stage In-Order Dual-Issue

AndeStar™ V5 |SA:

® RV*GCN (S/D FPU): All Series

® RV*P-ext (DSP/SIMD): D45/A(X)45

® MMU for Linux Applications: A(X)45
MemBoost memory subsystem

Low power dynamic branch prediction

Unaligned data accesses
Fast or small multiplier _I

StackSafe™ (Andes Ext.)

§<:| ILM BIU DLM
CoDense™ (Andes Ext.) 7 —
N

Multi-core support: A(X)45MP 1 F i
® Up to 8cores AXI AXI AXI

P N
ANDEs
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AX45 Can Do More (vs. 64bit A-series)

Coremark/MHz Dhrystone/MHz

1 .3_5_;(___,

Andes AX45 Andes AX45
m A53 m AX45
® 38-stage In-Order Dual Issue ® §-stage In-Order Dual Issue
® Widely adopted by industries ® Performance is better!
in many applications « Coremark/MHz: 1.35x

Y N Dhrystone/MHz: 1.42x
ANDES

TECHNOLOGY
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27 & 455 EmIVBIRMS

W Video Surveillance

B Al/Deep Learning

B IVI (In-Vehicle-Infotainment)

la?:ﬁ.'&ﬁmﬂm.

B Storage
J Metaverse and more...

Y N
ANDEs
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sa/LRISC-VEmAY & 22

Performance e Leading PPA and code size
& Extensibiﬁty e Rich data processing in P, V, and ACE

Configurability * Flexible configurations for rich features
V.
. e Compiler optimizations, and SW stacks
Matunty e Comprehensive features in AndeSight IDE
4

o_aP
ANDES PLRISC-\V/° 44
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A Trusted Computing Expert

Andes
Technology

ontributor, market

in the RISC-V industry

i RISC-\/" 46
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