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Project - RadPC Lunar

NASA Funded Technology
Demonstrator

Payload on Firefly's Lunar
Lander Blue Ghost One

Six Operational Passes
through Van Allen Belts

Operational on Lunar
Surface
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Mitigation of SEEs
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Payload Mission

Objective 1: Operate commercial
FPGA Based Computer, RadPC, In
A Harsh Radiation Environment

Objective 2: Observe Radiation
Environment During Computer
Operation

Objective 3: Detect and repair
faults from SEEs during operation

M MONTANA Mountains & Minds

#% STATE UNIVERSITY



~_RADr w

Radiation Tolerant Space Computer
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1. Off-the-Shelf Programmable Part

- Lower cost.
- Higher performance.

2. Redundancy
- Four redundant softcores
- Vote on the outputs

3. “Scrub” Memory Errors
- Compare values and auto

-fix.

4. “Fix” Errors in the Background

- Reprogram the damaged

region.

- Reconfigure FPGA to clear faults.
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RadPC Payload Overview

RadPC Payload Block Diagram
FPGA Exp Com @ n228P09) o lcom  FPGA
FPGA Exp Power (+28V nom) »|pwr  Experiment
(RS422 4 pins) )
Dosimeter Exp Com < com  Dosimeter Electrical
Dosimeter Exp Power (+28V nom) p{ pwr  Experiment Interface
Thermal
Management
Thermal Management System (+28V nom) P| PWR  gystem

Firefly Blue Ghost =
Lunar Lander — W Mechanical
Interface
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Payload Design

Three Dosimeters Radiation Sensors

Spacecraft Interface Board

Dosimeter Processing Board

First RadPC Single Board Computer

Second RadPC Single Board Computer

Memorabilia Board
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Blue Ghost Lander Integration

Integrated on Blue Ghost One's Top
Deck

RadPC Payload Facing Outward on
Sunny Side of Lander When Landed

Launch from Kennedy Space Center

SpaceX Falcon 9

1:11 am, January 15, 2025

Launch Complex 39A KSC
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Mare Crisium, March 2nd, 2025
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BGM1 Path (updated 2/11/25 @ 7 pm MT)
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FPGA Tile Count
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BGM1 Earth Altitude vs. Mission Time
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FPGA Tile Count
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FPGA/MCU Tempature
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Lunar Noon, Solar Eclipse,
and Dying of the Light

RadPC Payload Power on FPGA/MCU Tem patu re
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RadPC Payload power on and
operation following end of
lunar noon
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Questions
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