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Motivation caeleste

Space applications need a compact, low power
front-end electronics interfacing image sensors
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Functionalityand challenges

aLFA-C ASIC: interfacing astronomical science missions sensors

A Analog domain Environmental constraints:
A Signal conditioning

A A/D converter SPACE

MRadiation tolerance

A R_egulated power supply Adigh reliability
A Bias voltage/current references
A House keeping Infrared sensors
A Digital domain KOperating close to the focal plane

A Sequencer temperature e.g. << 77K

A Memory
A SpaceWire
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Development status

AaLFA-C: prototype (2014)
A 16-bit SAR ADCs
A Programmable sequencer
A Memory cells
A All key building blocks perform well at RT and 77K

AaLFA-C: full chip (this work)
A 38 16-bit ADCs
A Digital core: DARE018 Analog core: Caeleste RH
A Technology: UMCO018

A Successfully tested over temperature range
A Operational down to 24.5K demonstrated
A Characterized at RT, 77K and ~30K

A Performed radiation test
A TID: up to 290 krad
A Heavy ion: up to LET 62,5 MeV.cm?/g
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aLFACArchitecture / blockdiagram
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aLFACchiplayout caeleste
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Video channels

A 32+4 channels
A 100ksps

A Input method
A 32/64 Single ended
A 32 Fully Differential

A Parallel or interleaved sampling:

1/2/4/8/16/32

housekeeping infrastrucure
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Programmable sequencer

A Control
A All 38 ADCs
A All 32 digital outputs
A All 16 digital input
A Trigger on-chip p-processer

A Parameter Sweep
A Other tasks
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Room temperature test setup
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Cryo and radiation

test setup
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