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Agenda

• Space Orbits

• The Ephiphany

• Data Centers in Space

• NAND Flash and MRAM

• Summary Impact

• Q&A
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MEO
Mid Earth Orbit

GEO
Geosynchronous orbit

Space : The Key Ingredient in all Space Programs This Decade

LEO
Low Earth Orbit

L2
(Lagrangian Point 2)



4

Aerospace: An Epiphany Moment

Old System New System

Life 10-20 Years 3-5 years

Architecture Single Distributed (100s to 1000s)

Architecture Fixed Function Software defined

Design Cycle Years Months

Test & Intg Years Months

Launch Cycle Years Months and Weeks to Days

# Operational Satellites: (2017: 1460) (2021: 4084) (Coming: 60,425)

SpaceX: 41000 ; OneWeb: 2000; SOM1101: 2956; Boeing: 60; DARPA: 300; China: 12992

U.S. strategic military satellites are vulnerable to attack 
in a future space war and the Pentagon is needs to 
move to smaller distributed satellites.

General William Shelton (2014)
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VIDEO
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Data Center in Space Campaign (White Paper)

https://go.avalanche-technology.com/datacenters-in-space-whitepaper
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Constellation 

Satellites

Data Center

Satellites

Hi-Speed 

Optical Links

Constellation 

Satellites
Generates ~9GB/Day

Data Center

Satellites
Density 4Tb-5TB

Biggest Challenge: How do you get ALL this data down to Earth?

Satellite / Constellation Challenges)



NAND Flash AND MRAM
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Challenges of NAND Flash Memory for Space

• Despite its many advantages in space applications, flash memory faces several severe 
challenges that prevent widespread adoption.1

• One of the significant challenges facing flash memory in space is its inherent 
susceptibility to the effects of radiation.

• NAND flash memory is particularly susceptible to single-event effects (SEE) and total 
ionizing dose (TID) degradation, which cause corruption and loss of stored data.

• According to NASA, a traditional NAND flash cell, which stacks many transistors in series, 
making it more sensitive to gate-threshold shifts caused by TID.

• MRAM’s magnetic structure provides an NVM cell immune to radiation
• Avalanche MRAM traded some density for radiation hardness and very high reliability 

The space environment also took a particular toll on SBC-1’s solid-state disks—
out of 20 solid-state disks, 9 failed during the mission. The system had redundant 
copies of all data, so no data was lost, but the team plans to try different 
methods to better protect the solid-state disks during the SBC-2 mission.

On the Edge of the Edge: Taking Supercomputing to Space
MAY 7, 2021 • BY AMELIA WILLIAMSON SMITH, STAFF WRITER
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• MRAM’s magnetic structure provides an NVM cell immune to radiation
• CMOS circuitry protected by RHBD techniques

• Innovations in cell, circuit & device architecture over Flash & early MRAM
• Designed as persistent SRAM – simplifies memory design
• Higher endurance (1016) than NAND or NOR Flash - simplifies system sw
• No Shielding Required

• Designed for the Highest Reliability with embedded multibit ECC

• Low Power, Unified Memory Architecture

• Best SWaP profile of any Space/RH NV Memory available

Avalanche MRAM Advantages – the Best SWaP for Space
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What Does All This Mean to our Satellite Network Data Problem?

• Improved Network Scalability

• Mission Adaptability in Orbit

• Distributed Intelligence & Storage

➢ Improved Mission Range

➢ Enhanced Network Resilience

➢ Satellites More Resilient to Threats 
in Real Time
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info@avalanche-technology.com

Thank You! 

Paul Chopelas, General Manager, Aerospace and Defense 

paul@avalanche-technology.com

www.avalanche-technology.com

mailto:paul@avalanche-technology.com
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