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Outline

* Environment Estimates
* Requirements
e Testing Summary
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Proton Spectrum

TIMED Proton Spectrum
| + AP-8 Max
- e Solar Maximum
‘S’ 0} { * 625 km, 79 degrees
E * 2 year mission life
= ol 1 ¢ JPL Solar Proton Model
95% Confidence Level
T T

Energy (MeV)
JDK-3



Mission Fluence (cm?)

TIMED

Thermosphere  Ionosphere « Mesosphere « Energetics and Dynamics

Electron Spectrum
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Peak Proton Flux

TIMED Peak Proton Flux
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<,

{ <+ Center pass
* 15 minutes per pass

Froton Flux (cm?s™)

* About 8 passes per day
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101 ¥ 1 1 P | § ¥ g y
10* 10° 10°

Energy (MeV)

JDK- 5



TIMED

Thermosphere * Ionosphere » Mesosphere ¢ Energetics and Dynamics

Cosmic Ray LET Spectrum

TIMED GCR Spectrum
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Dose-Depth Curve

TIMED Dose-Depth Curve
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Requirements

e Total Dose

w 5 krads (S1)

w Includes Margin of 2
* No Latchup

* SEU must not impact
system performance

w Mitigation is allowed
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SRAM SEU Results

Motorola SRAM Upset Cross-Section
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DRAM SEU Results
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DC/DC Converter SEU Results

Some devices can show drop-outs that are
not self-correcting or are long-term

Tested Interpoint and Lambda
Lambda preferred for engineering reasons

Depending on which PWM is used, some
show long-term drop-outs

Performance is acceptable with correct PWM
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A1280 SEU Results

e Similar to previous Actel 1280s
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Flash Memory

* Cells do not upset
* State machine can upset

w Correctable with reset command
w Low probability of occurance
w Mitigation in place to correct effect
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Total Dose Summary

About 20 lots tested
Low requirement

Can use transfers from any APL program

Concentrating on MOS technology
w Analog parts

w Actel arrays
No unacceptable parts yet
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