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I. INTRODUCTION

CUBESATS, NEW SPACE & COTS PROBLEM

• COTS components in small 
satellites are vulnerable to 
space radiation especially to 
SEL

March 25, ACCEDE-ESCONN 2025 – Seville, Spain

source: GOMSpace source: Martha V. O’Bryan1, Member, 
IEEE, Kenneth A. LaBel2, Member GOAL

• Propose an adaptative, low-
power solution to protect 
COTS components against 
SEL

source: Martha V. O’Bryan1, Member, 
IEEE, Kenneth A. LaBel2, Member, IEEE 
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II. RADIATION IN SPACE AND ITS 

EFFECT ON ELECTRONICS
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III. DESCRIPTION OF THE PROPOSED 

SOLUTION
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IV. USE CASES
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CONVENTIONAL CASE

TOTAL INTERRUPTION
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IV. USE CASES
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CASE I

DAISY CHAIN

• Will be used to 
implement active
policies of protection

• SELProtect chip can 
protect several DUPs.

• SEL-Protect chip can 
protect also an 
individual DUP
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IV. USE CASES
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CASE II
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V. OPERATING MODES
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V. OPERATING MODES
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VI. SYSTEM OVERVIEW
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VI. DETAILED OVERVIEW

March 25, ACCEDE-ESCONN 2025 – Seville, Spain

POWER STAGE + CURRENT SENSOR

M1 M3 M7

M5

Vprotected

M4

M8

M6

+ -

Vunprotected

ISNS, 1

2 : 1

N  : 1

VCMP

M2

M9

ISNS, 2

Current Sensor

Power 
Stage

VCMP

Management UnitSCLK

SDATA

Time 
Training

Current 
Training

SEL PROTECT

Vprotected

SCLK out
SDATA out

Vunprotected

Current 
Generator

IREFITRAIN,max IDSCHIDLY

DCMP
SEL 

detector

IDUP

VOFF

Power 
Stage

Driver

Current 
Sensor

ISNS

VCMP

User Configurable 
Parameters

 CTRL_HOLDON [7:0]  CTRL_IREF [7:0] 

C[7:0] 

T[7:0] 

DCMP

ISNS



13

VI. DETAILED OVERVIEW
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VI. DETAILED OVERVIEW
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VI. DETAILED OVERVIEW
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VI. DETAILED OVERVIEW
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VI. DETAILED OVERVIEW
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VI. DETAILED OVERVIEW
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VII. CHIP DESIGN
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• TECHNOLOGY: XFAB XT018
• SUBMITED: November 2024
• ESTIMATED DATE: April 2025

MIN TYP MAX UNIT

SUPPLY CHARACTERISTICS

Input Voltage Range 2.5 5.5 V

OUTPUT CHARACTERISTICS

Output Current 0 300 mA

Quiescent Current Consumption 0.03 0.65 10 mA

Capacitive Load 0 100 nF

Voltage Drop 10 100 mV

PERFORMANCES

Switch Off Delay 40 60 ns

Switch Off time 0.33 5.3 ms

Hold On time 0.013 1725 μs

Configurable protection current 

threshold

0.05 12.8 μA
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VII. ROADMAP
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• Chip test

• Testbench 
assembly

April ‘25
• Radiation 

testing

• Laser testing
June ‘25

Submission 
industrial 
prototype

Q1 ’26
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