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Overview

Develop silicon pixel detectors for use in space

e replace double sided silicon strip detector
technology
e ATLASPIx is a foundation (HV CMOS,

monolithic)

Determine what needs/can be optimized for
gamma-ray instruments «— Astro2020 Decadal
Priority (next generation wide-field gamma-ray
explorer)

Design, fabricate, test AstroPix

Test performance, determine suitability for space

use A& /
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Lab development o
and optimization State-of-the-Art silicon
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detectors from collider-based 2
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Production Vendor History
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‘ EIC Project Milestone

‘ New AstroPix version

TSI semiconductor: the fabrication facility for AstroPix
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e

v3 has comprehensive test program: benchtop and testbeam, irradiation,
quad-chip readout for NASA payload mission (A-STEP), integration with
Pb/SciFi for ePIC (R&D studies and test article production)
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AstroPix v5 (production)

first v5 wafers used for preproduction

Start of production driven by project fund
' availability (estimated ~ 1 year after CD2/3)
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AstroPix vl 3 s '
HV-CMOS MAPS based on ATLASPix3, g g . |
designed for the AMEGO-X NASA mission, 2 NI M 2 T .
optimized for power dis§ipation and energy AstroPix v2 AstroPix v3 AstroPix v4 AstroPix v5
resolution First full-size chip Final design but smaller size Full-size production chip

Nucl.Instrum.Meth.A 1019 (2021) 165795

0.45 x 0.45 cm? chip, 175 um pixel pitch
18 x 18 pixel matrix
* Power dissipation 14.7 mW/cm?

STROPIX

1 x 1 cm? chip, 250 um pixel pitch
35 x 35 pixel matrix

Row/column readout

Power dissipation 3.4 mW/cm?

2 x 2 cm? chip, 500 pm pixel pitch
Row/column readout

Power dissipation <1 mW/cm?
2.5 MHz timestamp, 200 MHz ToT

1x 1 cm? chip, 500 pm pixel pitch
Individual pixel readout

3 timestamps, 3.25ns time resolution
TuneDAC for pixel-by-pixel thresholds

2 x 2 cm? chip, 500 pm pixel pitch
Design identical to v4 (with bug fixes)




AstroPix Production Foundry (TSI) Status (10/23)

e TS| Semiconductor purchased by Bosch Semiconductor LLC in August 2023
e Bosch is ceasing production of all Si CMOS technologies in favor of silicon
carbide in January 2024
e Allowed one final production with masks that exist
e 25 AstroPix_v3 wafers (total of ~50)
e Enough for 3 additional layers
e Alternative foundries for AstroPix production (180 nm HV-CMOS)
e Secured MPW run at AMS early 2024
e Worked with KIT previously
e Same aH180 process on high res wafers [l
e Determining cost/schedule 3
e |Foundry as an additional backup
e 150 nm technology '
e Benefits, but will need to modify design \(
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Production Vendor Future
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AstroPix v1
HV-CMOS MAPS based on ATLASPIx3,
designed for the AMEGO-X NASA mission,
optimized for power dissipation and energy
resolution
Nucl.Instrum.Meth.A 1019 (2021) 165795
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AstroPix v2

1x 1 cm? chip, 250 pm pixel pitch
35 x 35 pixel matrix

Row/column readout

Power dissipation 3.4 mW/cm?

0.45 x 0.45 cm? chip, 175 um pixel pitch
18 x 18 pixel matrix
Power dissipation 14.7 mW/cm?
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AstroPix v3 AstroPix v4 AstroPix v5
First full-size chip Final design but smaller size Full-size production chip

2 x 2 cm? chip, 500 pm pixel pitch
Row/column readout

Power dissipation <1 mW/cm?
2.5 MHz timestamp, 200 MHz ToT

1x 1 cm? chip, 500 pm pixel pitch
Individual pixel readout

3 timestamps, 3.25ns time resolution
TuneDAC for pixel-by-pixel thresholds

2 x 2 cm? chip, 500 pm pixel pitch
Design identical to v4 (with bug fixes)

AMS next fabrication facility for AstroPix

Likely will need an
additional production
run at AMS for testing



