ANDES

TECHNOLOGY



EZ =0

REWMAMTR R ZERER - BWSEEBERAERM - =
HEE R AEEERRTE - ot ERGERERIMNE %
ERE . BLEAREUHEZOEGARR kR  BEHES
REEBNEE EXEAMEBHFEREmM M RTKZHE
- MEmMASSEZREET]  RITZREBEEE - FEREF=RUU
RERREBIRIE ZE1(E

ANDES L RISC

TECHNOLOGY



ANDES

TECHNOLOGY

IR

|
=k
A

EmEH

ThiEmM ERERR

RS

F1 2‘:
1 /1

pa— b = | [ ‘ : :
v ’ ‘ \ ‘ ;‘I .'. ,4 "" \ ’ { L .‘A
I oo e o g 3
’ SR . N -aneet g




ANDES

TECHNOLOGY




« 2005F3ARUNGEMTREZER -

- IREBEMNSHRFZLHAF -

« BT AZUGE300A ; 80%% L6 -

o BITSMC 2015 %79 IP OIP Award -

« EABRISC-VEIERIEBFEIBABRISC-VEESE) EFEEE - (2020)

- ESAl Global Mediaf#sg "2020F LR AR EERIPHED ., -

- NEEERFZONX27VER "HTHEEREBRMEHRIFMEME L (2020)
« EE Awardsoail£i&E % - "Taiwan EmiZ , , TAsia £%# , (2021)

ga/MEFS
o BIFZEE S MEE/BINERRA N EIESS -
ga/FIE

BRERBRZETRMA
0 18, A T 20 R 1048

ANDES

TECHNOLOGY



4

0

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

commercial licensees

license agreements signed

+¢* AndeSight™ IDE:

] installations
+* Eco-system:
[ partners
X Accumulative SoC Shipped
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% A 17-year-old public CPU IP company

¢ 3B+ Andes-Embedded SoC annually in 2021

< A founding Premler 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 L
=  hdnuwtils, GO Moy, 2017 @ SiFive

pliks: February, JO1H

-
@ el Auguese, 200TF “
& “Probably /ol 8 obin ke Blug™ - l"E'C“ kAl

bluespec

- il
AnNDES
GNU Toolchains

2 RISC-% LLYVM Parting Effart

& Aleg Bradbury s A change af RISC-Y LLG=T AH [ES

& HWEFIRLAPFD support upsiroam

& Clamg G0, &nd DperiDE el fun obids .ﬂwn 1S
i LLVM ) Berkeley

D

RISC-V Linux Kernel Port
* Linux: January, 2018 g@ I;Cl"\'L'IC\
. ’
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WiFi/ BT/
GPS/ FM

S—— Smart .S|.oeakers: Bike Sharing: X-Trail:
Touch WiFi loT GPS Ctrl ADAS Ctlr
Storage Screen -
Controller Controller .:.. Switch:
Andes Embedded in Smart Phones K Game Flash Ctlr

¢ 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)

20

TECHNOLOGY



<«

ae/LRISC-VE A HEEZEZ 2 EnE S HISoC

*Edge to Cloud
B ADAS B Datacenter/server Al accelerators
HAloT B SSD: enterprise (& consumer)
B Blockchain B 5G macro/small cells
BFPGA
B MCU
B Multimedia
Bl Security &oe
B \Wireless (BT/WiFi) 0,\‘9
“*40nm to 5nm e
“*Many in Al
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ga/LLRISC-VE o 2

w E J |
. - AndesCore AndeSight™
Highly optimized Processors Tools Professional IDE
design with , with high code
[EE—

leading PPA =t quality

vt B = = )
Handy peripheral -~ -0 ae= Extensive SW stacks
IPs to speed up | T el I ————____ | from bare metal, RTOS
SoC construction - T to Linux; NN lib

- AndeShape™ Platforms AndeSoft™ Stacks
ANDES b RISC-\/ 24
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Andes V53E AR EZRVESIRIE

AndeStar™ V5 CPUs : : : g :
Conventional Computing Domain Specific Architecture
CLRISCVT 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 J 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 /O RISC-VE m iS4k B
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

S (i Vector Ext. -~ Dual Issue._

~
MemBoost Mem Boost\

\
NX27V N45D/‘II\15X45 N
2o 2 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

D . N25F
Fast/Compact D25F
with FPU/DSP.

NX25F 5-stage (1.1 GHz) 8-stage (1.2 GHz)
RS >3.53 Coremark/MHz >5.50 Coremark/MHz

5-stage (1.1 GHz) Leading positions:
S »3.53 Coremark/MHz % The 1st company offering commercial RVP DSP CPU
(700 MHz) % The 1st company offering the most updated spec of
o~ commercial RVV Vector processor

ANDES % Tools for RISC-V custom extension: ACE
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AndeCore™ 45 5l E G

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

OOOOOOOOOO
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AndesCore™ 45-Seriesti} i

PLIC PMU Debug

B 8-stage In-Order Dual-Issue B @ B
B AndeStar™ V5 |SA: {} {}

® RV*GCN (S/D FPU): All Series it WFI ! HW kat!

® RV*P-ext (DSP/SIMD): D45/A(X)45

® MMU for Linux Applications: A(X)45 i 45-series uCore, PMP/PMA I
H MemBoost memory subsystem
B Low power dynamic branch prediction ‘ br. BIes \ M ‘ FPU/DSH \
B Unaligned data accesses g
B Fast or small multiplier HIEHIE M LCheI
B StackSafe™ (Andes Ext.) = <:| . — .
B CoDense™ (Andes Ext.) 7 _I/\ E——
B Multi-core support: A(X)45MP

- v -
® Up to 8cores AXI AX| AXI

> |
ANDEs
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AX45 Can Do More (vs. 64bit A-series)

Coremark/MHz Dhrystone/MHz

Andes AX45
H A53 B AX45
® B8-stage In-Order Dual Issue ® 38-stage In-Order Dual Issue
® Widely adopted by industries ® Performance is better!
in many applications « Coremark/MHz: 1.32x

Y N  Dhrystone/MHz: 1.37x 26
ANDES

TECHNOLOGY



27 & 45 %5 EmAIEIRHZ

W Video Surveillance

B AI/Deep Learning

B IVI (In-Vehicle-Infotainment)

i=choiilimialbh,

H Storage
J Metaverse and more...
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2/ RISC-VEmBAY{EES

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

Configurability * Flexible configurations for rich features
.
. e Compiler optimizations, and SW stacks
Maturlty e Comprehensive features in AndeSight IDE
4
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A Trusted Computing Expert

Andes
Technology

ontributor, market

in the RISC-V industry

b RISC-\/° 33
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