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Background
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As can be seen in the USB Hub and Laptop Top Level Block
Diagrams, our USB Hub Development Board routes data between
eight downstream ports and two upstream ports. The downstream
ports consist of three Type-C USB 3.2 Gen 2 ports and five Type-A
USB 2.0 ports, while the upstream side contains one USB 3.2 Gen 2
port and one USB 2.0 port. To achieve full data connectivity, the final
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also show that we are integrating Dead Battery Support, so a Crew
Laptop with a completely drained or malfunctioning battery will still
be able to turn on and operate when external power is connected.
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Our team’s design philosophy is to create a dev board that will serve as a strong <—> Bidrectional Path  ————  Commurnication Path ’
reference design for the final rad-tolerant crew-laptop USB subsystem, emphasizing ——>  Unidirectional Path Power Path <> Bidirectional Path Communication Path
radiation robustness, thermal resilience, and architectural clarity from the outset. As such, \ y ——> Unidiectonal Patn QR Power Path
we: \. Y,

» favor analog control over digital configurability to reduce SEE susceptibility
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* treat thermal performance as a mission-critical constraint given the challenges
of heat rejection 1n space and lunar environments

* place strong emphasis on high-fidelity signal integrity to ensure reliable

high-speed communication in a radiation-affected environment | Lecad: High Speed Routing, PCB Layout

Javier Garcia

* maintain an eye towards follow on development by building in power Lead: Power Delivery and Protection

connections for a follow-on 4s Li-1on Battery Management System/Charger, and
cataloging every component’s radiation posture to not only identify available
rad-tolerant alternatives but also to highlight where NASA may need future
rad-tolerant device development

By ol ' S 1 Rabeea Fatima
| ' Lead: Hub Configuration, Validation, Testing Questions, comments and concerns regarding our project may be directed to Cameron Guillies

| Cameron Guillies — PM Email: jkpl00@txstate.edu

The result will be a commercial off-the-shelf-based prototype with a clear, | Lead: System Integration, DFM, DFT

well-documented path towards creating a fully rad-tolerant, space-ready device.
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