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1980s

Battle of unique, special-
purpose and simple
general-purpose chips.
Rise of Intel x86 CISC
chips for general purpose
and slower adoption of
RISC chips.

Drawbacks of patent
license costs with high
barriers to entry

1990s

The lifespan of CPU
designs began to shrink
from years to months, as
performance demands
accelerated. Moore’s law
often cited to double
transistors every 12-18
months relative to cost.

In parallel, computing
needs diverged across
Implementations, from
servers to cars. ARM
became strong for
embedded.

2000s

Performance is critical as

physical limits are in sight,
age of accelerators and io
innovation.

Mobile drives innovation.

World's first 2-billion
transistor microprocessor
Intel Itanium announced in
2008.

Grass roots of open cores
such as OpenRISC and
OpenSPARC.

Today

Exponential growth driven
by diverse computing need
(IoT, Al, 5G), solved by
custom processor
development.

Low barriers to entry with
open processor IP
(OpenPOWER, RISC-V,
and MIPs).

RISC-V specification is
free and open with
extensions, tools,
implementations, and
software underway.
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Cloud and data center

applications top cloud
providers like Amazon and Google
are designing their own chips.

is transforming
from autonomous vehicles to
infotainment to safety, the whole
vehicle relies on innovative
electronics.

Industrial 10T  incorporating
artificial intelligence in
manufacturing and industrial
processes.
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Mobile and wireless
continue rapid evolution with each
generation of hardware and
increased capability.

Consumer and loT

devices bring incredible
innovation and volume with billions
of connected devices being
forecast in the next 5-10 years.

Memory was the largest
semiconductor category by sales
with $158 billion in 2018, and the
fastest-growing, with sales
increasing 27.4%.
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Drive progression of ratified specs, compliance suite, and
0123* * other technical deliverables
*

Grow the overall ecosystem / membership , promoting
diversity while preventing fragmentation

Deepen community engagement and visibility

RISC-V Foundation




: AWS Announces SERV CPU exemplifies the modularity

enabling embedded developers to of RISC-V to create an
_ create loT applications on the officially supported FreeRTOS running standard RISC-V
RISC kernel for microcontrollers — AWS 26 February 2019 software _ Qamcom 15 Sep 2019
Alibaba announces roadmap of SiFive Celebrates Historic
RISC-V SoC from 4
Milestone
_ Alibaba. May 2019 — SiFive 6 June 2019 4
GigaDevice launched world’s The EU Is Progressing With The Processor
For A
RISC-V was chosen as the basis for the
based 5
supercomputer, and the processor and platform

on RISC-V for the IOT market

: developed with the European Processor Initiative
— EE Times 26 Aug 2019

(EPI) consortium. — TechNews. 5 June 2019

to the world... they 4
will transition their consumption of silicon over t o RISC-V, putting

into the marketplace — Hackaday. 13 February 2019 GreenWaves Technologies
Named 2019 Cool Vendor in
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,[_.]_iﬁ The University of Flectro-Communications Kesami Hag,;wara and Cong—KhG Pham

Process: 0.18um (ROHM}
Area: 3.75mm x 3.75mm
SRAM:
IS + DS: 4KiB + 4KiB
L2-RAM: 64KiB
Std. Cell: 302KG (Utilization: 53%)
Voltage: 1.8V
Frequency: 80MHz @typ (not optimized)

* This wark is supparted by VLS| Design and Edueation Center{WVDEC),
the University of Tekyo in collaboration with Synopsys, Inc., Cadence
Design Systems, Inc., Mentor Graphics, Inc., Rohm Corporation and

. -— Toppan Printing Corporation.

= =% | + This presentation is based on results obtsined from a project
b == -_:' = comimissioned by the New Energy and Industrial Technology
; Developmeant Qrganization (NEDQ).




C_’ &

UTokyo
BTB | PHT RAS RMT| FL
- | } | S :
I-Cache Active List
16KB Fetcher Decoder Renamer (64 entries)
Mem. - -
gy [P Unified Issue Queue (16 entries)
D-Cache
16KB LSU Load_[Store| [ALU| |ALU| |Mul
LQ | sQ Register File (Int 64/Flag 32 entries)
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Conclusions
KeioUnivesiy  * We are developing an open RISC-V security

system platform. -
i » Secure MCU complements RISC-V TEE ][,Eﬁm,
e development ongoing in TEE working group.

« Address supply chain lifecycle of an Iot / Al
Edge device. s“c

. + We make disclosures from time to time.
» welcome collaboration and peer reviews. /(-REDO

This work is in part supported by New Energy and Industrial
Technology Development Organization (NEDO) Grant P16007. The
work leverages VDEC program and facilities.
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% ?"rméhup (SoC, IP, FPGA)
L emory, network, storage)

1 Serwces (Fab, design services)
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@riscvjp
@Calista. Redmond

risc-v-foundation

riscv.org
riscv-association.jp



https://aws.amazon.com/about-aws/whats-new/2019/02/aws-announces-riscv-support-freertos-kernel/
https://technews.bg/article-116996.htm|

https://riscv.org/2019/05/getting-started-with-risc-v-china-roadshow-proceedings/alibaba-pushing-data-from-edge-to-
cloud-with-risc-v-ecosystem/

https://hackaday.com/2019/02/13/western-digital-releases-their-risc-v-cores-to-the-world/

https://www.sifive.com/press/sifive-celebrates-historic-100-design-win-milestone
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In addition to baseline growth, major
technology shifts on the horizon include 5G,
autonomous vehicles, AR/VR, and Al.

What is 5G all about?

5G expands the mobile ecosystem to connect IoT devices to
the Internet with low latency and provide massive network
capacity, for faster transfer data between IoT and the cloud.
Consistent high speed data, even when users are

moving, makes Al-enabled applications like autonomous
cars a reality.
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