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Key Messages

• RISC-V® and space have been linked at Microchip from day one.

• Huge strides have been made in the last decade.

• The space market matters.

• An exciting future lies ahead for RISC-V® in space. 
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Theme of the Day — Flywheels

Notice:
• RISC-V and the RISC-V logo are trademarks of RISC-V 

International .
• Use of these trademarks is for  informational purposes 

only and does not imply affi liat ion or endorsement .
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RISC-V® Summit Keynote: 2019
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~2015 – I become RISC-V® Aware
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~2015 – I become RISC-V® Aware

Source: www.bruhnbruhn.com
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2016 – Microsemi Introduces RISC-V® Soft-CPU

Source:www.eejournal.com
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2017 – The real reason we took the plunge reveal
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2017 – The real reason we took the plunge reveal
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2017 – RISC-V® and Education
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2017 – RISC-V® and Education
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RISC-V® is the lingua 
franca of computer 

architecture 
education and 

research.
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2019 – Keynote FPGA Forum
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2019 - Keynote FPGA Forum
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Defining the Edge – RISC-V® Workshop 2019
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Defining the Edge – RISC-V® Workshop 2019
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Defining the Edge – RISC-V® Workshop 2019
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Defining the Edge – RISC-V® Workshop 2019
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2021 Space Computing Conference
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2022 – RISC-V® to the ISS
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ISSF Mission to ISS 2022

Intelligent Space Systems Interface

PolarFire® SoC Flight 
Computer

4 Terabyte SSD

Intelligent Space Systems Interface iSSIFQE Flight Hardware

iSSIFQE in Flight ISS, 2022

Source: Used with permission by SpaceBilt
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2022 – Microchip Wins HPSC

Source: www.nasa.gov
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As part of NASA’s ongoing commercial 
partnership efforts, the work will take 
place under a $50 million firm-fixed-
price contract, with Microchip 
contributing significant research and 
development costs to complete the 
project.

2022 – Microchip Wins HPSC
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Source: www.nasa.gov
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2024 – HPSC Launch – Space Computing Conference

HPSC Redefines
What’s Possible in 
Space Computing
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Feature Highlights
Radiation-Hardened and Radiation-Tolerant Versions Enable a Spectrum of Mission Profiles

Unprecedented Fault-
Tolerance capabilities for 

Mission Critical Applications
(DCLS, Split-Mode, 

WorldGuard)

Defense Grade Security 
Enclave supporting Post-
Quantum Cryptographic 

algorithms 

Application 
Complex

(8x 64-bit RISC-V®)

System 
Controller

Secure Controller

TSN Ethernet 
Switch

Interfaces and Connectivity
 (Ethernet, PCIe®, CXL , etc.)

User Crypto

Memory Controllers

Groundbreaking 64-bit 
RISC-V © Vector 
processing with 

virtualization targeting 
Edge AI

(SiFive X288/X280)

Integrated 240G TSN 
Ethernet Switch, 10GbE, 
PCIe/CXL and RDMA for 

Networking & 
Deterministic Connectivity

Compute

Security

Fault Tolerance

Massive Connectivity
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2025 – RISC-V to the Moon
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2025 – RISC-V® to the Moon
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Flywheels Everywhere

Source: https://futureblind.com/p/the-future-of-space-1
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Flywheels Everywhere

Source: https://futureblind.com/p/the-future-of-space-1
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Fueling the flywheel – lower launch costs

Launch cost image: https://futureblind.com/p/the-future-of-space-1

https://futureblind.com/p/the-future-of-space-1
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Fueling the flywheel – lower launch costs

Launch cost image: https://futureblind.com/p/the-future-of-space-1
Cropped starship image By Osunpokeh - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=141195403

https://futureblind.com/p/the-future-of-space-1
https://commons.wikimedia.org/w/index.php?curid=141195403
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Fueling the flywheel – lower launch costs

Launch cost image: https://futureblind.com/p/the-future-of-space-1

Cropped starship image By Osunpokeh - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=141195403

747 image By Anna Zvereva from Tallinn, Estonia, CC BY-SA 2.0, https://commons.wikimedia.org/wiki/File:Lufthansa,_D-ABYQ,_Boeing_747-830_(19014608834)_(3).jpg

https://futureblind.com/p/the-future-of-space-1
https://commons.wikimedia.org/w/index.php?curid=141195403
https://commons.wikimedia.org/wiki/File:Lufthansa,_D-ABYQ,_Boeing_747-830_(19014608834)_(3).jpg
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Mix in some ‘lunatics’
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Mix in some ‘lunatics’
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“Lonestar is working to save all our data … on the moon.”

Source: www.lonestarlunar.com

“A place so ideal for global data storage that if it wasn’t there, we’d have to build it.”
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Not lunatics after all?

Source: www.technologyreview.com
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Watch for it, it’s (increasingly) all around you

Prediction: All commercial technology companies will develop space strategies.
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The next spin around the flywheel … 2025 - ...
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Building a Best-in-Class Ecosystem

Development ToolsSingle Board Computers

Software, OS, Libraries

SOSA 
SpaceVPX 
Compliant
Extended 

3RU 

SpaceVPX 
3RU/6RU

SOSA SpaceVNX+ 
Compliant

Mini SBC for Launch 
tubes, UAVs, and 

CubeSats

64Mb xSPI NOR
64Mb Parallel NOR
16Mb SRAM

1000Base-T Single-PHY
1000Base-T Quad-PHY
RTG4, PolarFire, PolarFire2

100 MHz OSC
156.25 MHz OSC
Linear Regulator/LDO

Radiation Tolerant Silicon

Development Environment

Compilers and AI Compilers

Debuggers and SecurityOperating Systems

Linux

AI Frameworks Libraries

       
                                

OpenMP

TSN, RDMA

IPs / Services
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Examples of HPSC Applications
Landers

• Vision Processing
• Motion/Motor Control
• Nav Planning
• Science Instruments
• Communication
• Power Management
• Thermal Management
• Fault Detection/Recovery

Enables the Growing Need for Autonomy in Space Applications

Rovers
• Vision Processing
• Motion/Motor Control
• Nav Planning
• Science Instruments
• Communication
• Power Management
• Thermal Management
• Fault Detection/Recovery

Satellites
• Platform and Payload
• Real-Time Sensor Data 
• Non-Mission Critical
• High Bandwidth Sensors

Launchers

Landers
• Hard Real-Time 

Compute
• High-Rate Sensors  

w/Zero Data Loss
• High Level of Fault 

Protection/Fail-Over

Launchers
• Hard and Soft Real-Time
• Guidance and Control
• Autonomy and Crosslink 

Communication
• Sensor Data Processing
• Autonomous Science
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PIC64HX – Target New Domains

www.microchip.com/en-us/products/microprocessors/64-bit-mpus/pic64hx
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Strategic Imperative: Grow the Space Workforce

Source: National Space Foundation Space Report

Enrollment up 50% over the last five years at Georgia Tech
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Teaching Computing with RISC-V® ➔

Source: https://github.com/mmorri22/cse30321

Computer Architecture at University of Notre Dame converted to RISC-V® in 2023 
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➔ Teaching Space Computing with HPSC

Computing in Spaceflight: Inspiring and Training the Next Generation 
of IC Design Professionals 

PIs: Matthew Morrison, Co-PIs: Peter Kogge, and Doug Thain, University of Notre Dame

“We will collaborate with the NASA Jet Propulsion Laboratory’s High-
Performance Space Computing (HSPC) project, NASA JPL Leadership 

Team member Pete Fiacco, and Microchip, which is leading the 
development of the HPSC processor. 

…
Integrating HPSC design principles into the proposed Computing in 
Spaceflight course will position those graduates at the cutting edge 

of innovative solutions for computing on space and on Earth.”
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~2015 – I become RISC-V Aware

Source:www.bruhnbruhn.com
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x86

Notice: 
• Intel and the Intel logo are registered trademarks of Intel Corporation or  its subsidiaries. AMD and the AMD Arrow logo and combinations 

thereof are t rademarks of Advanced Micro Devices, Inc. Arm is a registered trademark of Arm Limited (or its subsidiar ies) in the US and/or 
elsewhere. RISC-V and the RISC-V logo are trademarks of RISC-V International.

• Use of all trademarks i s for  informational purposes only and does not imply affil iation or endorsement .
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x86

Notice: 
• Intel and the Intel logo are registered trademarks of Intel Corporation or  its subsidiaries. AMD and the AMD Arrow logo and combinations 

thereof are t rademarks of Advanced Micro Devices, Inc. Arm is a registered trademark of Arm Limited (or its subsidiar ies) in the US and/or 
elsewhere. RISC-V and the RISC-V logo are trademarks of RISC-V International.

• Use of all trademarks i s for  informational purposes only and does not imply affil iation or endorsement .
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So Why Not?

x86

Notice: 
• Intel and the Intel logo are registered trademarks of Intel Corporation or  its subsidiaries. AMD and the AMD Arrow logo and combinations 

thereof are t rademarks of Advanced Micro Devices, Inc. Arm is a registered trademark of Arm Limited (or its subsidiar ies) in the US and/or 
elsewhere. RISC-V and the RISC-V logo are trademarks of RISC-V International.

• Use of all trademarks i s for  informational purposes only and does not imply affil iation or endorsement .
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Lunatics and Really Big Flywheels

Krste Asanovic – Chief Architect
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Lunatics and Really Big Flywheels

Ted Speers – Chief Lunatic



Thank You
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