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250
200
150
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® 2018FE=FFHZBUL: NT$56.36 88T

o FEWREZE(YoY): A/16.1%0

o =EUWHRZE(QoQ): /36.0%0

YoY QoQ
-36.0%0
-16.1%%06
(B i 37 & ¥ T 7T) | ‘
100,000 88,087
67,155
56,364
50,000
0

3Q17 2018 3Q18

n i, . . Copyright © Andes Tech.. All rights reserved.
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(B Hra®Too)
25,000
20,000
15,000
10,000

5,000

YoY
+128.7%0

QoQ
+61.2%0

3Q17

2018

3Q18

RSB

9,906

14,053

22,655
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ENERR DT

ﬁ: 2018 Q1~Q3 royalty collected

(BALHA%TT)
20,000 $46,209 30
2> A\
40,000 - 25
- 20
30,000
- 15
20,000
- 10
10,000 .
- —— 0
2011 | 2012 | 2013 2014 2015 | 2016 | 2017 | 2018
WEfERI£ 445 | 660 | 1,285 | 10,819 12,232 13,320 38,287 e ——
—EF#H 1 2 5 9 15 15 25
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100,000 100.0%
80,000 80.0%
60,000 60.0%
40,000 - 40.0%
20,000 - 20.0%

- - 0.0%
3Q17 2Q18 3Q18

e 66,912 88,001 56,217

£ F| % 99.6% 99.9% 99.7%
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QoQ

YoY
-0.2%0
+28.8%0
(B ¥&E%TIT) ‘ | ‘
70,000
60,000

50,000
40,000
30,000
20,000
10,000

3Q17 2Q18 3Q18
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YoY
-39.3pt

30.00%0 25.8%0 27.3%0
25.00%0
20.00%0
15.00%0
10.00%0
5.00%0
0.00%0
-5.00%0 3017 2018 30Q18
-10.00%06
-15.00%0 .
-20.00% -13.5%
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40.0%0

30.0%0

20.0%0

10.0%0

0.0%0

QoQ
-45 .5pt

YoY
-38.3pt

33.6%0
26.4%0

-10.0%0

-20.0%0
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B N25
2%_ 1% EN10
| | m N9
m N8
mN13
® Platform IP, Others
D10

= D15

NX25
mAX25
“ N7
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M loT

M Storage

® Artificial
Intelligence

M Others

® Audio/Video

® Navigation

» Networking
*Based on agreement numbers

ot
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2018FRI=FHNEE DI K-

& Agreements signed for Q3: 6, total YT3Q18: 27

3Q18 YT3Q18 BB P8R
: Mainland x 5
Mainland x 1 ’
iiﬁﬁ 'F)'( US x 2, Korea x 11
( wiFi) 3, Taiwan x 1
Mainland x 4
1 ’
Jalfsg: US x 1, Taiwan 7
( ) x 1, Japan x 1
Europe x 1 1
Mainland x 1
(SSD), Japan x | Mainland x 3,
NZ%XI;);%’ 1 (Storage), US x 1, Taiwan 8
Taiwan x 2 (Al, | x3, Japan x 1
AnND Finger print)

vations™




2018F I ==F=HE T H-RISC-V

(BB #1a& T )

70,000

60,000

50,000

40,000

30,000

20,000

10,000

64,230

30,305
23,857

4,376

30,199

mV3

26,166 mRISC-V

A0 A..

1Q18 2Q18
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e Touch Screen

s USB3.0 %

e eBook/eDictionary ==, *SSD, eMMC
* Power ‘ e Anti-virus
management

. : : Storaage eSensor Hub
) Slec\)/_iz:needlcal Consumer & Sensgor *MSATA
« CMMB < eSecure SD

e MCU
e TCON

eFingerprint
Recognition

. r’

g Joes
o u"nnf hq"r
: ‘<<<<«EL -'*:k S el » Motor Control
* Wireless display = - * Wireless Charger
* WiFi, Bluetooth . . : _
e GPS, GPON, NFC Communication Industrial * Surveillance
e Gateway/router & IOT & VldeO e Barcode scanner

e Portable Karaoke QXU
e Sigfox LPWAN =
e |0oT CatO base station

e loT MCU e ESL =g ﬁ
\_* Smart Meter ¢ Smart nghtmg%_-

é.!!cpmﬁg Confidential 22 and more..... Driving Innovations™
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Healthcare
device

=

Electronic price tags
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Sensor Hub
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Wearable device
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Portable Karaoke ‘ N9 *
- D10 WiFi/GPS/FM/Bluetooth
o combo

—ctgEe
GPS/Beido in shared bikes
Contactless payment
— (NFC)
ANDES Confidential o
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1in 5 Smart Phones are with Andes Embedded worldwide

WiFi/ BT/
GPS/ FM
(combo)

Sensor Hub

NFC
Controller

Storage
controller

Touch screen
controller

o
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Andes Embedded

In Consumer Devices, Cars and Datacente gﬁql‘

Switch: Echo Dot2: Bike Sharing: X-Trail:
MXIC Flash Ctlr Mediatek WiFi loT GPS Ctrl ADAS Ctlr

: *» In leading machine
{ learning computers for
datacenter

»» In tier-one switch routers
for datacenter

% Recent applications: Set-top Boxes, 802.11ax, machine
learning processors (using Andes Custom Extension, ACE)

o~
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b RISC

V5 AndesCore™ Processors
N25/NX25

N25F/NX25F
A25/AX25



Custom Ext.
DSP/FP Ext.
Security Ext.

Baseline

RISC-V Kernel

N
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AndesCore™ V5 Families

P
Next Gen.

Leading V5 ISA,
Performance Advanced Micro-

Architecture

V5, 64-bit
V5, 32-bit 5-stage, 1GHz

5-stage, 1GHz MMU, FPU,
MMU, FPU,

ACE...

Virtual
Memory
Support

V5, 64-bit
5-stage, 1GHz

Modern
Architecture

V5, 32-bit
PMP, FPU,
ACE...

5-stage, 1GHz
PMP, FPU,
ACE...

¢ 28HPC RVT, SS, 0.81V, 0OC, with 1/0 constraints.

it
ANDES Confidential a1
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V5 AndesCores: 25-%5l| Baselin

\
PLIC pmu  JTAG Debug

Module
WFIT
g | |
NXZS; st uore

o [

“* N25: 32-bit, NX25: 64-bit
B From scratch for the best PPA
B Very configurable

“* AndeStar V5 ISA

* 5-stage pipeline

“ Configurable multiplier
“ Optional branch prediction

** Flexible memory subsystem
m I/D Local Memory (LM): to 16MB

= i
B Optional parity or ECC M ) DM

B Hit-under-miss caches I T
B |oad/store: unaligned accesses SRAM/AHBL  AHB/AXI SRAM/AHBL

“* N25 sample configurations @TSMC 28HPC+ RVT:
B Small config: 37K gates, 1.0 GHz (worst case)
B Large config: 130K gates, 1.2GHz (worst case)

~ B Best-in-class Coremark: 3.58/MHz
ANDES Confidential an
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V5 AndesCores: New 25-%5l f
%5 &

* N25/NX25:

B Fast-n-small for control tasks in
AR/VR, networking, storage, Al
o N25F/NX25F: +FPU .
B+, -, X, X+, x—: pipelined 4 cycles 8% =~ W a
m =,V : runin the background ¥ 7 e
@ 15 for SP, 29 for DP
B FP load/store: support HP Ny
o A25/AX25: +FP +Linux BT A =
W Support RISC-V MMU and S-mode § e
B 4 or 8-entry ITLB and DTLB N
W 4-way 32~128-entry Shared-TLB
* Whetstone/MHz:

1.33
1.04

- !"

> _ _ N25F HEE Z— W BEE &
é!!ggg Confidential 33 Driving Innovations™



Verilog user.v

concise RTL COPILOT

semantics, Custom-OPtimized Instruction deveLOpment Tools
operands, — m— - — -

test-case spe
script user.ace 0 L — = ——< — —_—
{ Extended Extended Extended
: Tools 1SS RTL
Automated Env. For | +
Cross Checking |
I
Test Case Generator B Compiler CPU ISS
: Asm/Dlsasm (near-cyc'e
Extended  gytended Debugger accurate)
RTL ISS l IDE

Exten3|ble Baseline Components

Executable Source file
or librar

N
ANDES Confidential 34 Driving Innovations™

TECHNOLOGY




AMD/{] eodasip ©5iFive @m
Avies — A oy | ronr ranceron
Ll BAE SYSTEMS W B i BAE SYSTEMS iBEM ]Hli.\"l:i':.{if:!ll'r.\' @Slmn

== ux
e ETHzirich  CMensen Yovioa W cortus @ 15 Bsirive
. | ':' ge @ o, | Y Andes
B [ oM @Slee S suvecore 9 g bluespec
@SiFive = Sutscoy @l*’iﬁ' O " ultra@ Clir S svrecore @
Bit Manipulation Compliance Debug Memory Model

@ SiFive @ SiFive @ mvioia, @ SiFive

AnDES Anoes @mtﬁ'm £ W £ e AnDES

] Sarr S ST ;llﬂd-n

Esptesein ﬁ 1'~‘.-5 Blockatraam o Kt

Tuchasioges bluespec l:ﬂ“ f meourrex 4 Em @EIIFWE' 7] @

9 s @t = s ri:.:ﬂ DRAPER O == © 2
ih core’ Rifirue ETHziirich

@|%“‘- b %L-.— i AMDDING | Q| ER- FEEED

Privileged Spec Vector Security Base ISA/Opcode

MAnNUES LOnnaenual 35
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Andes?ERISC-VIZBE B R ERHE LAY R RE X <
S A

*» Contributing architecture extensions too

B Chair of the P-ext (Packed SIMD/DSP) Task
Group

B Co-chair of Fast Interrupt Task Group
B Closely reviewing activities of other Task Groups

N
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AndestiBliE{ERISC-VEREE &

» More choices for customers
are good

» Andes works closely with
partners to grow RISC-V
ecosystem

N
é!!ggg Confidential 37 Driving Innovations™



RISC-VERBE4EBE 245 GNU Toolchain gi‘,
ANDES

“ GCC, binutils: May, 2017
“ Newlib: Aug, 2017 .

< Glibc (rv64i): Feb, 2018 o ‘

‘:‘ G D B : M a r, 20 1 8 The State of RISC-V Software ~
. : T ———— redhat
<+ OpenOCD: July, 2018 PRI @ sieve

bl -based 15As bluespec
* newlib: t, 2017
a compiler bug” Q redhat

< Glibc (rv32i): " e
m Submitted in July 2018 (by Andes) | GNU Teolchains &) siFive
B Review in progress

P
e Alex Bradbury is in charge of RISC-V LLV@iM ANNDE§

Missin p
e Clang, G JDK have run code lowRISC

Rust poj
Poster ¢ LLV

© Berkeley

ot
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RISC-VEREEERE % 4: LLVM Compllatlon

s LLVM:
B RV32IMAFDC: June, 2018
B Relaxation: May, 2018 (by Andes)

© Berkeley

UNIVERSITY OF CALIFORNIA

B 64b support: review in progress — =
I e arcelona
su_wcg Oct, 2018 | e Dl
B Missing hard-float calling
convention e
<& - ° : gnbc:péag.:w","zzl: ains @SIFIV@
% compiler-rt: Mar, 2018 e L Deses
<+ LLD: Aug, 2018 (by Andes) A
W Initial port (relocation and TLS) in  |° "X iin., s
Oct. 2017 ,
B Dynamic linking review in progress lowhis
since Oct, 2017 gserkdey
.. . . ) © x Ker SiFive
B Missing link-time relaxation s, Obeldy o

.‘-.A 5 & £ e s
ANDES Confidential 39 Driving Innovations™
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RISC-VENREERE R4 : Linux

o ‘
ANDES
% U-boot: Jan, 2018 (by Andes) s
o Kernel-(-r\-/64|): Jan, 2018 o @ SiFIV
< Key utilities: (by Andes) May 2018
. Perf: Feb, 2018 The State of RISC-V Software

B Kernel Module: May, 2018 = bluespec @
B Ftrace: May, 2018 ‘redha;‘ms

% Kernel (rv32i): Jun, 2018 (by
Andes)

% Kernel with no FPU: Oct,
2018 © Berkeley

& RISC-V Linux Kernel Port @ SiFive

& RISC-V LLVM Porting Effort
.
in charge of RISC-V LLV&iM ANDES

lowRISC

e Linux: January, 2018 @Bc[l{elcy
Only RV64lI-based systems o
Drivers are trickling in now

P X

ot
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AndestERISC-V EBBHIEN i

:Complete product portfolio

iReIiabIe RISC-V core IP provider

:RISC—V cores that run Linux

-
Extreme low power consumption, high
computing efficiency

>~
World’s Leading Customer-Extension
Capable RISC-V Core o) RISC-\/

N
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g ZHBIRISC-V Design Win S
* Ten design win for Andes RISC-V Core IPS: *
B NX25: Enterprise SSD (Taiwan )

B N25: Al (China — with ACE), Blockchain (China), HD-PLC (Japan),
SSD (China), Fingerprint (Taiwan), Al (Taiwan),
Research/Academic (Taiwan)

B N25/AX25: FPGA for Al (US)
B AX25: FPGA for Al (China)

** Eleven design service providers joined Andes RISC-V Easy
Start Program:

B US x 3, Europe x1, Korea x 1, China x 2, Taiwan x 4
=

i
s
e
-
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- e
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- ie
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=
LET P
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AndesCore™ FRrFB(EE

AndesCore/
Competitor

Power Efficiency?
(DMIPS/mW)

AndesCore™ Competitors

N8 +43% Cortex-M3

N9 +43%0 Cortex-M3
D10 +48% Cortex-M4

1. Power Efficiency is DMIPS/MHz divided by power consumption (mW/MHz) when running Dhrystone.

o,
éﬂ.g_gﬁg Confidential 43 Driving Innovations™



64ITCER1IE RERR

_Architecture F=5e 2
Processor IP’s

- $sp.-8
sethi S$r1

™ e :i; [$T1+#0x98]
AndesCorem Andestar

.80
movsSS $ro

L3l
luri $ri1i. [$r1+#0x8]
addi
| | |

$r3,8sp,12
Standb 4 -
tandby” Epm | coP Intf|
[Ana’esCore uCore

ITLB — MMU/MPU  — DILB |

/ DMA Er'lgine |

Bus Interlface Unit

Instr | Instr LM DatalLM = Data
Cache Intf Intf Cache

/l

| \
Development
Platforms
AndeShape™ &}

Data

abpug gdv

-3 . .
éﬁgg‘g Confidential
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A 24 Andes B Knect.me S A
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S

ANDES knectme"

TECHNOLOGY
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Knect.me H£REZ 4t

¢ Built up Ecosystem knect.me to help 10T Developing

B to knect solutions - Silicon IP’s, SW stacks, tools, applications, systems

a@@m

miel%ei s

and products

* Includes:
B SoC IP Platforms
B Software Stack
B Development Boards
B Development Tools
* To Form a 1oT League
B to knect chip vendors, partners, application developers, system
vendors

thi

APpllcatlons |®‘Q )
g 3
[ =
wE & B
TCcP ubpP ° <;
N

HTTP, MQTT | CoAP

knectme'

o
é.!!cpmﬁg Confidential 46 Driving Innovations™



zw._A
f4iX
#1114

7S,

- A_N

TECHMOLOQY



5 | R A 3528
> 2018 Top258R EH B AR RIBH AT

— CI10 Advisor Magazine

|

CIO

Advisor

honors

Andes Technology Corporation

with

EMERGING TECﬂ

SOLUTION PROVIDERS - 2018

For exhibiting excellence in delivering
Emerging Tech solutions for the Asia-Pacific region.

Selena James
Managing Editor

48 Driving Innovations™
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ar /DR IR IR K E mnPEAR, S (EERE %4

< mr/ORHRiER S RISC-V 2RI HEM SR -

RISC-V E£&Z# 50 - AlEN¥EGCC compiler LLVM
compiler ~ fastinterrupt - vector instructions& i
&ﬁﬁE Bl o s/ B RIREZERISC-V EE=Z 2DSP15

77

Bk ETsm - BAMARARAY (ETVEERMER O

~ —

J’E/J\iﬂ #H {TRISC-V P- ExtensmnE’J?ﬁT‘zﬁx;ﬁz

X E/L\MTEZEIF‘EFFJEEY 115 Design service houseszz:]
=24 FEEBIEFPRZEANER Andes RISC-V corely
ASIC (A Andes RISC-V Easy Start Program) - Bl &

LN

DeS|gnserV|cehouse,\ EHRNBE - IL—1TE)

INEFET - RAEREASTTAEEI_+ZHDesign

serV|ce housesgz 2] Andes RISC-V Easy Start Pro%ram
=4 - 2 — @8R - 58t Andes RISC-V £ %4t

.
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www.andestech.com
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/ [ ANDESknectme b4

&« 5 ‘ @ knect.me/#a
FORUM SOC IP PLATFORMS SW STACK

knectme”

A.l./Machine Learning

B Connectivity [l Security B Library/Mix-signal/Memory [l Misc

; @
g @Mindree  Bubec g secure(@ inTRINSIC ID SECUREJRF

Welcome to possible

@Holysmne C.)m iNside BarcoSilex winband

R e o=
T

SYSTEMS

1 @m31 ememory @Sy Blense 0 & AT ESONCS

--------

Performance-IP ~~ DTLPHIN @ &E::Lawwr

te improve your
X Dolphin Technalogy

matncps NSCore rAmRLos Bits WWI . ;CfH;

= CSeMm

What is “loT League”? We invite Andes’ customers to provide products information which contains AndesCore. loT League can enhance exposure and

reputation in loT domain. Various applications can help Andes’ customers to attract more and more users to adopt their loT products

Companies in alphabetical order

AIROHM HVC\‘}\” |'l'E e’ neCommunication  “Y\\eltrend 0“.lwaue Computing-

HYCON TECHNOLOGY ITE TECH.ING,
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