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The People's Processor
Microsemi Rolls Out “Mi-V" RISC-V Ecosystem

by Kevin Morris

The capitalist computing bourgeoisie want to enslave us all with proprietary processing architectures, but the
proletariat eventually produces its own processor alternative — an ISA for and by the people, where instruction
aren’t subject to the whim of the royalty-driven class, and where licensing fees don't oppress the workers’ BOM
RISC-V is that ISA — the people’s processor, the unmoving, unwavering instruction set whose implementation
carries no fees or encumbrances, whose workings are left to the needs of the engineer, and whose performance isn’t controlled by or limited |
ruling class.

The RISC-V revolution won't be televised, however. The proletariat just doesn’t have the budget for that sort of thing, so we'll do our best to br
you the news right here. With ARM Tech Con — an annual celebration of proprietary processor IP and ecosystems — upon us, we'll take a mor
to look at one of the emerging alternatives, on the heels of Microsemi’s announcement of a new RISC-V ecosystem for the company’s FPGA
offerings. Now, a for-profit company offering an “ecosystem” for an open-source ISA may seem more “Red Hat” than “Red Square,” but the
benefits of an open-source processor can be realized only if there are practical ways that everyday engineers can use them in their designs.

RISC-V is is a standard open-architecture ISA under the governance of the RISC-V Foundation. RISC-V aims to provide portability between sili
platforms, so software written to run on a soft core in an FPGA, for example, could easily work in a subsequent ASIC implementation — even
a different processor implementation of the RISC-V ISA. The open source approach is intended to allow the broad community to evolve proce
IP cores at a faster pace than closed ISAs. Also, since the RISC-V IP core is not encrypted, it can be examined and modified, which enables
certifications not possible with closed architectures.

Microsemi has long been involved in providing soft-core processors for use in their low-power, high-reliability FPGA families (which came fro
Microsemi’s acquisition of Actel several years back). The company offers both RISC-V and ARM-based MCU IP — with the royalty for the ARM
cores factored into the price of certain devices. RISC-V enables a more straightforward and portable approach, however, if your team is inclin
take a peek outside the normal comfort and security of the well-traveled ARM universe. The Mi-V ecosystem is designed to facilitate just that

Microsemi says that the new Mi-V ecosystem “brings together a number of industry leaders involved in the development of RISC-V to leverag
their capabilities and streamline RISC-V designs for customers.” Microsemi’s PolarFire, RTG4, SmartFusion2 and IGLOO2 field programmabl
array families all support RISC-V processor IP cores. The company'’s original RISC-V core clocked in at 2.01 CoreMark and occupied about 10
LUTs. Microsemi has just announced a new, second RISC-V soft core that adds support for single-precision floating point to bolster their line
The floating-point version occupies 26K LUTs. There is also a super-minimal 4K LUT version on the drawing board — scheduled for release ir
2018.

Microsemi claims that at 2.01 CoreMark/MHz, their RISC-V outperforms other soft-core processors on the market, including the ARM Cortex |
MicroBlaze, and NIOS II/EF. Performance is only a small part of the picture, though, since RISC-V could be implemented in just about any FP!
and the other options are all either commercially licensed or completely proprietary to one FPGA vendor. Clearly the big attraction of RISC-V i
openness.
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The Mi-V ecosystem includes the SoftConsole Eclipse IDE, which is common across Microsemi’s ARM and RISC-V offerings, allowing a singl
debug environment and easy portability of software between the two processor architectures. SoftConsole runs on Linux or Windows, and it
bundled with example projects and RTOSs. There is also a firmware catalog with fully-supported, version controlled, MISRA/Netrino-complia
drivers — complete with release notes and user guides. See, we're getting away from that open-source stigma already.

Regarding RTOS/0S support — on the open-source side, we've got FreeRTOS, Huawei Lite0S, and MyNewt. If you'd rather have commercial
support with the RTOS for your open-source processor, you might prefer ExpressLogic’s ThreadX, or SiLabs Micrium pC/0SIIl. All of them suj
the Mi-V RISC-V ecosystem.

There are also some starter design examples targeted to various development boards, including Hello world printf via UART, Interrupt blinky,
Touch screen Tic-tac-toe, and a Crypto processor with RISC-V - all available on Github, along with a tutorial called “getting started building a
RISC-V” and a “RISC-V Hardware Abstraction Layer to port from ARM Cortex-M.” These resources should provide a good jumping-off point fo
getting a RISC-V implementaion up and running the first time, or for porting an application from an ARM Cortex-based implementation.

As one might expect, there are several development boards that support the Mi-V RISC-V ecosystem. Microsemi offers one for each of their F
families — PolarFire evaluation kit, RTG4 Development kit, and Mi-V IGLOO2 Creative Development Board from Microsemi, as well as the HiFi
FE310 Arduino Platform from SiFive’s “Freedom Unleashed Platforms.” Each of these boards is compatible with the Mi-V ecosystem, and se
more boards are reported to be on the way.

RISC-V offers a solid, viable option for design teams who want to take advantage of the portability, lack of royalties, frozen instruction set, ar
flexibility in the processor architecture itself. For many applications, these are attributes form a uniquely compelling proposition. Microsemi’s
brings solid commercial support to RISC-V, which may well be the final tipping point for many commercial projects. It will be interesting to w:

in snare HES

or B reddit this! G+
-

2 thoughts on “The People’s Processor”

Pingback: EE Journal Article: The People’s Processor, Microsemi Rolls Out “Mi-V” RISC-V Ecosystem - RISC-V Foundation

Pingback: An ARM killer from IIT, Madras? Meet the brains behind India’s ambitious processor project | FactorDaily

featured blogs

® How to Be Sure Your PCB Design Is Protected from ESD Events
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Nov 08, 2017
One way to determine if your design can withstand an electro-static discharge (ESD) event is

to test it in the lab with an ESD gun. It might work. But it might not. If it does not, it is going to
be a time consuming and expensive process to find a way to improve the design. A...
More from Cadence...

Deep Channel Analysis for High-Speed Interconnect Solutions
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The term “deep channel” may rekindle a childhood memory of an unusual swimming location.
Rx Package It may conjure visions of unique music compilations of others. “Deep channel” has a wider
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PCB footprint application in next-gen high-speed connectors and system design. Sl engin...
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Hot Chips Heralds Heterogeneity

" 0ct 19,2017

The annual Hot Chips conference in Silicon Valley offers

| areliable window into the architectural thinking of both

CPU giants and exciting start-ups. This year proved to

be no exception, as architects squared off against the

limitations of physics and the demands of workloads...
More from Intel System Design Blog...

Why Designers Need to Look Towards Combining CPUs with FPGA Fabrics
Nov 07, 2017
Given that the industry is beginning to reach the limits of what can physically and economically be achieved through further shrinkage of process geometries,
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How USB 3.2 Will Enhance
Your Next Application
Sponsored by Synopsys

See how the USB 3.2 specification,
combined with USB Type-C, will offer
speeds of up to 20 Gbps, better ease-of-use
for consumers, and longer cables.

Click here to learn more.

featured paper
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Cost Optimized Partfolio

Reducing System BOM Cost
with Xilinx's Cost-Optimized
Portfolio
Sponsored by Xilinx

System designers are under enormous
pressure to meet feature and
performance requirements while
managing down total project cost. Unlike
development costs, system BOM cost
typically scales with production quantity,
making it an important area of focus for cost
control. Balancing the right features and cost-
effectiveness, Xilinx offers an extensive Cost-
Optimized Portfolio of products that delivers
the best value for a breadth of applications.
The portfolio features the Spartan®-6,
Spartan-7, and Artix®-7 FPGAs, and the
Zynq®-7000S and Zyng-7000 SoCs.

Click here to download white paper now
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JasperGold RTL Designer
Signoff with Superlint and
CDC

Sponsored by Cadence Design Systems



RTL signoff is becoming the preferred
design methodology for many teams
today. But, verifying that your RTL will give
you back the chip you want - the first time - is
a challenging task. In this episode of Chalk
Talk, Amelia Dalton chats with Pete Hardee of
Cadence Design Systems about JasperGold, a
comprehensive solution that will help you do
RTL signoff with confidence.

Click here for more information about the
JasperGold Formal Verification Platform.

featured chalk talk

Protium S1, the Most
Productive FPGA-Based
Prototyping Solution

Sponsored by Cadence Design Systems

FPGA-based prototypes are essential
in most system designs today. But,
building your own prototype is a challenging
and expensive proposition. You need a robust
solution with performance, scalability,
software support, visibility, and a host of
other important attributes. In this episode of
Chalk Talk, Amelia Dalton chats with Juergen
Jaeger about the Protium S1 FPGA-based
prototyping solution from Cadence Design
Systems.

Click here for more information about
the Protium S1 FPGA-Based Prototyping
Platform.
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