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The Transparency of the Atmosphere
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Technological
Challenges




Some specific environmental challenges

Launch vibration and shock
Thermal balance
lonizing radiation
Stray-light
Micro-vibration
Contamination




When do things fail?

Commissioning In-use

During un-anticipated
events

Launch



Ensuring reliability




The Butterfly
Nebula

From NASA'’s
HST Wide Field
Optical Camera
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Largest focal
plane flown in
space

106 CCDs
~ 10° pixels



A

Manufacturing

« CCD production is highly process driven

* Industry productivity demands high yield from a
many stage process

* Process oversight and KIPs
(facility and device) are
essential

CCD wafer
Lawrence Berkeley
National Labs




Qualification

Environmental

Stress ! Design to

Integrated usage — Qualification

— Acceptance

Actual




Progress towards qualification

Design
prediction

Lifecycle Breadboard

event

Requirement Concept

Definition
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Model
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Analysis

* Normally performed through a process of
abstraction and modelling
— Electrical — as in electronics
— Electronic — as in electron mobility
— Thermal

— Structural _
o Integrate analysis
— Contamination and modelling up

— through the
system hierarchy




Test

« Test everything that can be tested and test at
every level of integration

« Test and analysis must concur

Test facility used for GAIA CCDs at MSSL



Beyond Test

« Characterise and understand the underlying
physics of the devices

=> predict performance in novel situations
=> optimise

=> deal with issues seen in flight

=> understand the data better




Robust and Resilient

 Robust

— Demonstrated design margins

— Management of use through
e usage strategies
e usage budgets

* Resilience
— Redundancy
— Re-programmable, flexible
— Re-configurable




