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MCUTH 5 D7 R 75 & T 8l

HEDITA 703> bO—5— (MCU) miEIX. 2019F(2214{EK KL & 51
SN, 2027FETIZ4A81BER FILIZET HEFRINTE Y., 2020FH 52027
FOFAABDICEEYFEEE (CAGR) 10.6% THET HRIAHATY,

r MICROCONTROLLER (MCU) MARKET SIZE 2020-2027 , r MICROCONTROLLER (MCU) MARKET SHARE, BY APPLICATION, 2020 (%) ,

(USD BILLION) Mlcrocontroller (MCU) Market
i Consumer Electronics
¢ Automotive

* Industrial

* Military & Defense

* Medical Devices

MEDICAL MILITARY & INDUSTRIAL CONSUMER AUTOMOTIVE

| 2020 W 2021 W 2002 W 2023 W 2024 | 2025 W 20%6 | DEVICES DEFENSE ELECTRONICS

© PRECEDENCE RESEARCH © PRECEDENCE RESEARCH
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https://www.precedenceresearch.com/microcontroller-mcu-market

Andes Technology Corporation s
KAHE

‘ Pure-play CPU IP Vendor

USA

4 (HQ)
18-year-old ’ ‘fj
@ Public Company N

07}-—7*/‘/—;(0)%5&&.%&?#

Tech. support ~ N

@ Headquarter LIS
@ Agent
RISC-V International (RVI) TD & E| ChFETOEMHE ® Subsidiary
0 Founding & Premier Member 5th gen architecture 400+

AndeStar™ V5,RISC-V adopted

Erankwell Lin Employees, 80% R&D
3 Director of the Board G DSP Task Group + +

g Charlie Su _ 300+ 80K "’1ZBI1

) Technical Steering Committee TEE Task Group Worldwide AndeSight IDE Total shipment of

A Florian Wohlirab Licensees installations Andes-Embedded™ SoC
@ Ambassador 0 Fast Intr. Task Group

P N
ANDES Taking RISC-V® Mainstream P, RISC
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EREXASH)—F—&LTOHORISC-V

Moblle

Mobile AP
TDDI

Billions shipment of
connectivity, touch, and

IocT MCU

ot
. -

/‘ /’-A o

,,/

L/

RENESAS

Performance, safety and
customization enabling
innovative ASSP MCU

i Telink

Serving mainstream
audio, wearables and IoT

&,,{

Configurable and
efficient core to power
high-performance Al

Datacenter

Cloud Solution
Vector and ACE-enabled

a customizable ISAina
disruptively innovated
manner

4 picocom

Small but powerful

TR

Efficient cores to enable
scalable performance
for enterprise storage

\ =
§ .

Flexible interface to
construct small MP for

sensor hub. cores for optimized AI B
development needs Accelg e cores for max flexibility consumer storage
P N
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LS g = "‘\*—-\&;@:;‘
AndesCore™ # G D) —XEH

AX60 Series _ A72~AT6;
13-stage OO0 MP eSS AX65 X1/V1/...
rusa bxtended
45 Series : D45 A45(MP), AX45(MP)  153/55, R52/82,
8-stage superscalar DHEslE N, NG NX45V* AX45MPV M7
27 Series A27(L2)
5-stage MemBoost Sy AX27(L2) IS
25 Series N25F-SE A25(MP) A5/7/35, R4/S,
5-stage fast & compact D25F-SE IR, s 7 2T AX25(MP) M4/33
Entry Series D23-SE MO0/0+/3/33/4

Note *: AX45MPV configured as one core

B Coming up new cores: AX65, AX45MPV, D23, N25F-SE
B Safety Enhanced Series: V7% < &3 1 &2 1 D

2 Note: roadmap subject to change without notice
ANDEs Taking RISC-V® Mainstream LRISC ¢ 7



TECHNOLOGY

AndesCore™ AX65

YILFAF7 RA—/IN—RHZ T LA TA =4 JOtyH

PRISC
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Andes AX60 7OtvHy > y—X

B & L Ly DAndesCore™
Q@494 R—IRRHASTY MATH—HEFT
Q@ BRF—IRA1 TS50
@ TAGE# I %825 & Loop Prediction% H7R— k
@1 /525 TRA8aTIEH A
@ AndesOEHIO— K3 w FI2& B HHR—F
B AX65(ZAX60L ) —XTIEMRD Tt vH
B AXORA VA7 —FTIOFVICEVWTEEHMATHEREZYR— M SR RETE
B AndesCore™ AX65
@Az z 2MHEEE =R
@:25GHz, AXASMP D 2 E4HBR B GHz HT-Y D/ T+ —<T 2R
- Engaging with early customers

ANDES P RISC



AndesCore AX65: AX60< 1) — X TH#J4LAX65

B 64-bit, RV64GCBK
B MMUE#,. Linuxz4yHR—k

W 128T> k1) YA+ —4—/\77ROB AndesCore® AX65
BTN RENT=PLIC IRQ’s InterruEt Controller
(Platform-level Interrupt Controller) JTAG Debug Support
B2LRIWLITSUFE—4y by T 7BTB
M1024T> FUETHDAY A pace Bl AX65core AX65core
Yy b7V T7 T4 TJL2TLB Private S| B8 Private S |
B Level 1 I/D Caches
m Size: 8KB - 64KB
mty 7Y 7 T« J: 2way or 4 way Coherence Manager (CM)
B Level 2 I/D Unified Cache Shared Cache
m Config: 128KB - SMB
m 16-way pseudo random replacement MMIO Memory Coherent
m 256 bit I/0 coherence 10
B 256-bit AXI1I4, MMIO and IOCP Buses Information subject to change without notice

P
ANDES Taking RISC-V® Mainstream BLRISC 10
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AX27L2 | AX45MP (over Aa72) | AX65 (over AXISVP

: : 5 stage scalar 8 stage dual-issue 13 stage quad-issue
Micro-architecture & & geq

In-order in order OoO
Freq. (7nm) ~2 GHz >2 GHz >2.5 GHz
Coremark/MHz 3.55 5.64 (+59%) 9.17 (+63%)
EEMBC FPMark/MHz  27.0 35.2 (+30%) 64.6 (+84%)
Linpack MFLOPS/MHz 0.130 0.220 (+69%) 0.639 (2.9x)
Mem Bandwidth/MHz 1.0x 1.40x (+40%) 2.8X (2x, target)
Specint2k6/GHz 2.82 3.46 (+23%) > 7 (>2x, target)

Note: Information subject to change without notice

P N . i
ANDES Taking RISC-V® Mainstream PGARISC . 11
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AndesCore™ AX45MPV

TILFaT7 1024-bit Ao A2 — TJOwvY

ANDES P RISC 12
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CNN — Colorful image

Hl 1]
CIETE

Colorful image

[

1 H-f'l”-l"‘
l‘FnItprl H -1 | 1 | -1 EFI“QIZ
1] ]|111

-

\_

~N

Convolutional
Neural Network

-

J

\_

ChatGPT /
Transformer
NLP

~N

-

\

Data
Center

J

Taking RISC-V® Mainstream

@OpenAI

ChatGPT: Optimizing
Language Models
for Dialogue

We've trained a model called ChatGPT which interactsin a

rect prem nd act

hatGPT is a sibling model to

ned to follow an instruction in a
prompt and provide a detailed response.

TRY CHATOPT 2

IRISC



AX45MPV: Linux YJ/)LFO7 RY 42— Jaotwyy

m AndesCore™A &S MND45->)—X F7O0vvHOHiE
@AX45MP DT R THHEEZRA L. NX27VARY ML TS U D 3ELED T 1« —IL R % Rk
@6ity F VA —H—8RFT—L FaTFIAa—TOtyY
@SMBD L2 XvviasxHdR— T BRA8 37 SMP

@7 -7/L43 21— 1024E v b Vector Processing Unit (VPU)I&. A L LIZRK 6 BOT—4EE
ZET

B AndesCore™ AX45MPV

QAL R/ FL—=2%, ADAS, AR/VR, OV Fa1—4— EC 3>, TILF AT 7ERE
@ Engaging with early customers

ANDES P RISC 14



BISA: RV64GCBP*(draft) 4 y
WX F—S A A —F— FaF7IAa—
BXHhS5S—a=vy h: ERERETRE
@ MMU/SV48, M/S/U modes
@ Fpu, DSP
@ 1/D caches: 8K~64KB; Parity (I$) or ECC (both)
@ 1/D LM: 0~16MB, dynamic wait-cycle, and ECC
@ Andes Custom Extension™ (ACE)
BoEc— LUARARR—D v —[L2$ YT X T LA
@ 32KB to 8MB, 64B line, 16-way
@ Multi-cycle support for high-density SRAMs
- Instruction/data prefetch, up to 64 outstanding requests LM Slave Ports

-AXI /{1499—7141 10 Coh. Port

@ Bus clock: N-to-1 or asynchronous
@ width: 128/256/512 bits except 64-bit SPP

P N
ANDES Taking RISC-V® Mainstream



BRISC-V X% % —#53E (RVV v1.0)
@ data format: int8~64, fp16~64; int4, bf16
@ VLEN/DLEN: 128~1024 bits, 1:1 or 2:1 ratio
@ Up to 5 DLEN results per cycle (6 with FMAC2)
BROB—NRLTS5M4>
@ Up to 2 RWV instructions/cycle can enter VIQ in EX
@ Most functional Units are pipelined and chainable
— INT: ALU, MUL/DI1V, Permute
— FP: FMAC1, FMAC2, FMISC
— Others: LDST, ACE-RVV
B ACE (JHWE(Hardwired engine) & 7 L %< J /L4
@ Andes Streaming Port™ (ASP)
@ ACE-RWV: VPUT 51 R 4 LRW#E S £ 1T
B NX27V & /87 +—< > A LB (when VLEN/DLEN are the same)
@ Compute-bound loop: 20%~40% faster
@ Memory-bound loop: 30~50% faster

F1 F2 ID II EX MM LX WB

ANDES Taking RISC-V® Mainstream



AndesCore™ D25F-SE / N25F-SE

BE M THEER = (FUSA)

ANDES P RISC 17



AndeslSEEBRFHDA / R— 3 L&t s

1SO 26262 [ZSEEZEHL L 1=K 5 #) D RISC-V Safety Enhanced core

In-Cabin Radar

Host
Controller

Peripheral

Auto TDDI

Auto MCU

a \‘..;

Auto Storage

& o [ n— A
® m—

il A

2

L \ BiE E e
—TDDI i '"l @ : e
= . - ==
o ‘ - —

== P “x = =i
H J“’ '7_7::" = . —
- Ve
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Andes Technology ISO 26262 525

“The development process for developing Functional
Safety related components up to ASIL D”
Complies with ISO 26262 edition 2018 requirements:

ISO 26262-2:2018
ISO 26262-4:2018
ISO 26262-5:2018
ISO 26262-6:2018
ISO 26262-8:2018
ISO 26262-9:2018

The development and support process confirms in

accordance with ISO 26262

Certification Body

® SGS-TUV Saar GmbH

SGS technical report with German accreditation body
DAKKS logo

|

|
®
®
®
@
@
®

L]

|

v

P N

ANDES

Taking RISC-V® Mainstream

Tiiv

CERTIFICATE NO.: FS/71/220/20/0639  "A°&'!

LICENCE HOLDER

ANDES TECHNOLOGY CORPORATION

10F. NO. 1, SEC. 3, GONGDAO 5TH RD., EAST DIST,
MSINCHU CITY

TAIWAN R O.C 30009

P30L PI0Ls00Y

iRISC
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N25F-SE %5410 ISO 26262 £ #H#L RISC-V TRt v#

B “The product has been approved in
compliance with ASIL B requirements”

B ISO 26262 Edition 2018, parts:
ISO 26262-2:2018
1SO 26262-4:2018 (partly)
ISO 26262-5:2018
ISO 26262-8:2018
® [SO 26262-9:2018
B Certification Body
® SGS-TUV Saar GmbH

v" SGS technical report with German
accreditation body DAKkS logo

ANDES Taking RISC-V® Mainstream

SGS
Tiiv
SAAR

CERTIFICATE NO.: FS/71/220/22/0970 PAGE 111

UCENCE MOLDER
ANDES TECHNOLOGY CORPORATION
10F., NO. 1, SEC. 3, GONGD: T

S.
HSINCHU CITY 300042,
TAIWAN, RO.C

iRISC
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D25F-SE : DSP/SIMD&sE{t ZFuSa At v 4

m CPUO7

® AndeStar™ V5 Instruction Set Architecture (ISA)
— RISC-V 32-bit, RV32GC + Andes Extensions
— RISC-V P(draft) and B extension
— Machine + User (M+U) privilege levels
® 5-stage pipeline architecture
® Dynamic branch prediction with BTB, BHT, RAS
® CoDense™ code size reduction, StackSafe™ stack protection

B AEUYTIRTLA
® Support I/D cache up to 32KB each,
® Support I/D local memory up to 16MB each, with slave port interface for bus

master direct accesses

B NRLVE—TIA(R

® AXI or AHB bus master port
® N:1 CPU clock vs. bus clock ratio

m TDith

® Platform-Level Interrupt Controller (PLIC), WFI power management, Debug interface
® RTEI_a17)LE FMEDA L R— FEELRENVT—D

TECHNOLOGY

PLIC Trap PMU Debug
Status Module
R T ¥
Interrupt WFI HW
Interface Mode Breakpoint
N25F-SE uCore, PMP
Branch Multiplier, SP/DP
Prediction Divider FPU
I-Cache D-Cache
with ECC with ECC
I-Local Mem. BIU D-Local Mem.
with ECC with ECC

v 1 l

ILM SRAM AHB/AXI DLM SRAM

IRISC

21



D25F-SE DSP & HES1E

RVP : A —F4A/BFI—TFTYvIEELVITY RRA4 >~ AI/ML D& S 7% DSP/SIMD &4,
32EYy b T—RIZEBEBEINA-VI7Y F8x8 &M SIMD &%y
320 ZiB A HHEEEHR— L33 DSP S14TS5 1)

Speedup of RVP over Baseline? 1.0X (pure-C implementation, baseline
The higher the better v instruction)

MP3 decoder | 2.0x
AMR-WB voice codec 3.8x
EVS codec 4.8x 4‘
LC3plus codec 5.5x

ML-KWS (Keyword Spotting) |

RVB (BB OF v /S LB EDI— FIZHT 2EHLEE Y MEE

B RVB ISA-#i5k Ver 1.0.0:

® 7RLRAER., EXMGE Y MEE., F¥U—LRFEH, YU ILEY b@ig
e Crypto;EE M hNE{t: SHA256%27%thE , AESH19% i ZE , MD5%16% =

P
ANDES Taking RISC-V® Mainstream P RISC
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AndesCore™ D23

OV kX7, KEEEDOO FO—F

ANDES P RISC 23



D23: a2/ +,DSPFH T avhtFa7r7atyH

® |SA

& Compliant with RISC-V GCBP , K(Scalar Crypto) , CMO, Zce extensions

€ Security — ePMP, sSPMP, programmable PMA, secure debug

€ AndeStar V5 ISA extension - Stacksafe™ , CoDense™, PowerBrake, WFI/WFE

€ Andes custom extension™ (ACE) support
® 32-bit 3-stage pipeline CPU, some dual-issue capability

— Max freq: up to 800 MHz (28nm), Gate count: <50k(for min. useful config)

— >4.1 Coremark/MHz and >2.0 DMIPS/MHz
® Configurable options
— 1/D Caches(up to 32kb) and local memories (up to 512MB)

— Memory soft error protection by parity or ECC
— Static or Dynamic branch prediction

— Multiplier optimized for performance or area

® SoC integration support
— 4-wire JTAG or 2 —wire serial debug
— Integrated Peripheral : machine timer + debug module

— CLIC and PLIC for interrupt handling
ARNDEs

Interrupts PMU Debug Trace

!

CLIC | WFI / WFE l Debug & Trace I/FI

3-stage uCore, ePMP/sPMP/PMA I Timerl

DSP | FPU I ACE
I | Multiplier D |
> /Divider >
ILM | |
Br. Pred l —
LM Access| | System Peripheral | 'Low Laten
Port Port Port Port

T P e

AHB-L AHB-L APB AHB-L

IRISC
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Smart Home

@
e

i
E Smant Braceist 6
b
- Smart Finge

:.;;a,.,iu-A N i

PC PERIPHERAL

DDI, TDDI

Wireless controller core
(WiFi, BT or others )

Smart Home Appliance

Wearable
E-Toys

RF Sensor control

MEMS/Sensor Fusion

Battery or charging
control

Advanced Motor
Control

ES Taking RISC-V® Mainstream

Small gate count

Security, small gate count

Security, performance, small gate count

DSP (Edge Al), Security
DSP (Speech and Sound Processing)

DSP (Edge Al, Front-End Signal/Protocol Stack
Processing)

DSP (Edge Al, Front-End Signal processing)

Performance

DSP

BLRISC © 25



RISC-V ChETOHOREESHE

m RISC-VIE., SoOCBLUVarvEa—TFT42T TS5y b I74—LD 70ty HOEELERKRTT,
m Andes (iﬁﬂﬂﬁ@ RISC-V V1) 2—< 3 /@E‘ﬁ%’éﬁﬂ”fb\i—d_o

AX65 AX45 M PV Al Tools, Deepiite

Security

rambus

Multicore Ny o SW and [P/ g2 e L @ v
Out-Of-Order , Roih & INTRINSICID T d
. ) 1024-bit Vector Rirsth f» zava  @BIECTS
Application ~< '
Processor Processor PRI
',IAHNNDLES
D23 N25F-SE a
,—\& Cyberon
Tiny and 1SO 26262 pSp ===
Secured Fully-Compliant } ) bz
Processor Processor DeJ'éméfgment e
tools Real-Time OS

B 7UTRICE, BEFRODBRNEXIET 2E-ODREDREFENIELTVET,

~18 years, 300" customers, 80K* IDE users, 12B* customer SoC

ANDES Taking RISC-V® Mainstream BLRISC 26
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