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Avalanche Company Overview

325
Granted 

Patents & 
counting

Proprietary Selector

Proprietary PMTJ

Hi-Rel Industrial Heritage
Shipping volume to Industrial customers since 2019

Technology funded by DARPA in 2008
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SILICON ROADMAP AND RADIATION
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P-SRAM
(parallel)

P-SRAM
(Serial)

202220212020 2025+2023

Avalanche Current Products and Future Roadmap

Preproduction

Production Planned

Development

P-DRAM
(DDRx [3-4-5])

2024

Gen2 – Space Grade
40nm

Gen4 – Space
1Xnm

Gen3 – Space Grade
22nm
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Parallel – 1Gb to 8Gb with one layout

1Gb, 2Gb, 4Gb and 8Gb
32Mbits/mm2 @ 15mm x 17mm

15mm

17
m

m

Standard FBGA142

• Designed for the Highest Reliability:
• Robust On-chip ECC with multibit correction
• Error-free non-destructive read w/ unlimited endurance
• Error-free writes with 1016 endurance

• Ultra Low Power  (as low as 50mA per Gb active)

• No Shielding Required vs legacy Toggle MRAM

• High Bandwidth Interface (711Mbps parallel/1.422Gbps streaming)
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Serial (Dual QSPI) – 64Mb to 8Gb with one layout

1Gb, 2Gb, 4Gb and 8Gb
21Mbits/mm2 @ 20x20mm

64Mb and 128Mb
1.3Mbits/mm2 @ 10x10mm

20mm

20
m

m

10
m

m

10mm

Standard FBGA96 Optional FBGA224

• Designed for the Highest Reliability:
• Robust On-chip ECC with multibit correction
• Error-free non-destructive read w/ unlimited endurance
• Error-free writes with 1016 endurance

• Ultra Low Power  (as low as 50mA per Gb active)

• No Shielding Required vs legacy Toggle MRAM

• Dual QSPI Interface 108Mhz/133MHz
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Earth to Mars – Avalanche MRAM covers the spectrum

• Avalanche MRAM technology & devices scalable by radiation classification

• Avalanche productized Space Grade as cost effective COTS+ solution

• Enabling partners with wafers & knowhow to support extended flows
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Gen3 SEE/TID Production Test Result Subset and Planning

Test ResultsTest ParticipantsDatesTest FacilityTestDevice Rev

No SEL @ Xe - 57.1MeV*cm2/mg @ 110°C
Avalanche Technology

Apogee, CAES
Aug 2 ‘21TAMUHeavy Ions

Test Chip

Negligible change in parametric data @ 175krads
Micross, DMEA

Avalanche Technology
Oct 7 ‘21DMEAGamma

No SEL @ Xe - 56.1MeV*cm2/mg @ >100°C
Avalanche Technology

RTS
Oct 27 ‘21TAMUHeavy Ions

Pre-production No SEL @ Ho - 73.3MeV*cm2/mg @ >100°C
Avalanche Technology

RTS
Nov 9 ‘21TAMUHeavy Ions

No SEL @ Xe - 74.4MeV*cm2/mg @ RT (42 angle)JPLApr 11 '22LBNLHeavy Ions

Validated Deep Sleep Mode SEFI eliminated
HCE @ Ta – 74.8MeV*cm2/mg @ >100°C

No SEL @ Ag – 44.9MeV*cm2/mg @ <93°C

Avalanche Technology
RTS

Jun 4 ‘22TAMUHeavy Ions

Early Production
No SEL @ Kr – 28.6MeV*cm2/mg @ 95C
No SEL @  Ar – 8 & Cu – 18.9 @ >100°C
HCE @ Ag – 44.9MeV*cm2/mg @ >110°C

Avalanche Technology
M&A

Jul 29 ‘22*TAMUHeavy Ions

Negligible change in parametric data @ 75k, 100krads
tested to 450krads

Avalanche Technology
DMEA

Sept 6 '22DMEAGamma

No SEL @ Ho – LET 73.3 @ 25C or 60C
HCE @ Ho – LET 73.3 @ > 100C

No SEFI or Write, Read, Compare Errors During Beam

Avalanche Technology
Micross

April 2, ‘23 TAMUHeavy Ions

Production

Tested 1Gb MRAM @ 50krad and 450krads
Negligible change in parametric data @ 100krad and 450krads

Avalanche TechnologyJune 8 ‘23DMEAGamma

Tested 2Gb Dual-QSPI w/Chiplet @ 50k,100k & 150krads
Negligible change in parametric data @ 50k & 100krads

Avalanche TechnologyJuly 19 ‘23DMEAGamma

Part 1: Tested 1Gb Parallel MRAM and 2Gb Dual QSPI
Part 1 Test Results – Next PageCustomer/DoD Prime

Avalanche Technology

Sept 15, ‘23
TAMUHeavy Ions

Performs additional tests after cycles of learning of part 1Dec ‘23
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WE ENABLED THE PLATFORMS
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Enabled Booting and nvStorage for AMD/Xilinx Devices

https://www.avalanche-technology.com/support/development-kits/
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Enabled auto-updating RT PolarFire’s on-board Flash

Microchip
RT PolarFire FPGA

System Controller

SPI
SS

SDO
SDI

SCK

Space Grade Dual-QSPI
1Gb – 8Gb MRAM

SPI #1
SS1
MOSI1
MISO1
SCK1

SPI #2

CS2
SCK2
DQ0:3

SPI_EN
IO_CFG_INTF

VCC

User QSPI#2User QSPI#2
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Enabling Booting/nvStorage for Frontgrade (Lattice) CertusPro FPGAs

Config Bit Stream
ADDRADDR

DATADATA

Configuration

nvStorage
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Enabling the driver for Storage Solutions in Space

• Avalanche provides reference design 
with low level drivers

• Partnership with                      enabled 
plug and play NVMe stack



AVALANCHE PROPRIETARY AND CONFIDENTIAL 16

PARTNERS DELIVERING FOR THE COMMUNITY
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enabled 8Gbyte MRAM Data Buffer

• 8GByte All MRAM Data Buffer
• Licensed NMVe stack from
• AI Memory: Xilinx KU060 FPGA 

supports data operations:
• Compression, Cyber Security, 

Parameter Extraction, etc.
• High performance SSD
• 1016 Write Cycle Endurance
• Low power
• 3U VPX
• Affordable
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From In-Memory Computing, to the use of AI…

Design & Development Engineering Services
A                               Company

…Avalanche Enables
Big Data Processing in Space!

(i.e. - generate AI models in space)



AVALANCHE PROPRIETARY AND CONFIDENTIAL 19

enabled 8Gbyte Customizable Mezzanine Card

MRAM 
Data Buffer 

on  
mezzanine 

card

SpaceVPX
Processor 

Board
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enabled 8Gbyte Customizable Mezzanine Card

• Can use either 4Gbit or 8Gbit MRAM
• MRAM 8GByte Cache daughter card 

• Utilizes existing Xilinx Zynq board
• Hi-Rel 3U VPX board based on Agilex-5

• Plan to make FMC compatible with 
MRAM Cache card

• Radiation Circumvented 3U VPX board
• TSS developing PDDIC that detects, 

circumvents, and recovers from a 
radiation event

• Will use the Agilex-5 
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enabled Hybrid (MRAM+NAND) SpaceDrives
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Enabling                       ‘s DeepSpace all MRAM 1TB SpaceDrive 
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• Highest Density (up to 8Gb)
• Lowest Nominal Power (50mA/Gb)
• No Shielding Required

Summary…

• No wear leveling 
• No need for scrubbing, multiple copies
• Soft errors corrected on the fly

• From 64Mb to 8Gb. Earth to Mars.
• JEDEC through QML Qual
• Common H/W for S/W defined systems

• Hardware Reference Designs
• Base level software drivers
• Full software stacks through partnerships

Best SWaP ProfileArchitectural Simplicity 

Footprint Scalability Enabling Platforms for TTM
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info@avalanche-technology.com

Thank You! 

Paul Chopelas, General Manager, Aerospace and Defense 
paul@avalanche-technology.com

Kristine Schroeder, Sr. Director of Business Development, A&D, East 
kristine@avalanche-technology.com

Bryan Taylor, Sr. Director of Business Development, A&D, West
bryan@avalanche-technology.com

www.avalanche-technology.com




