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Flight prototype:
Beam tests 23, '24
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Discussion Topics:
* AstroPix Version 3
* AstroPix Version 4
« SW/FW Development



AstroPix v3 is the first 2x2 cm? chip implemented.
 Lastversion with OR’d Row/Column Hit Buffers
* Firstversion of AstroPix tested in “quad-chip” design.

* Testing with AstroPix v3 is still providing lots of important
feedback on how to operate the AstroPix daisy-chain

readout.
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AstroPix v3 Quad Chip Test Board



AstroPix Version 3 : OverV|e\<v ‘

h

New hardware has been developed to interface with AstroPix v3,
moving away from the Nexys Video + GECCO board readout.

AstroPix Sounding Rocket
Technology Demonstration = L
Payload (A-STEP) 4 L

Compton-Pair (ComPair-2)
Segment
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AstroPix Version 3 :Single C‘h Peformales

« AstroPixv3 detector testing: mean 6.4 keV FWMH Single Pixel Source Spectra
at 59.5 keV. -
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Credit: Yusuke Suda, Hiroshima U. (https://arxiv.org/abs/2408.12891)




Hit-map of four AstroPix chips on one SPI bus

Recorded 580 events/s after row/col hit
matching
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Bus bar photon
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GECCO Board Thermocouple

Nexys Board
diyd xidoJisy

Figure 4: Experimental setup with AstroPix in a thermal chamber
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Credit: Carolyn Chinatti, Carleton College




AstroPix Version 3 : Sub—P|x§l S@@@_

« We want to understand AstroPix’s subpixel detection efficiency.
* Isdepletion uniform? What does charge collection look like at pixel boundaries?

* Norito Nakano designed experiment to collimate x-rays for a 2-D scan using Cd-109.
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column. Compared simulations.

Simulation

Event rate of each pixel {simulation)

Showed change-over in count rate from one pixel row to the next while scanning across a
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AstroPix Version 4

ROLNIOe : Reduction in pixel capacitance!
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AstroPix Version 4: Performia

Am241 Photopeaks
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FWHM Percent vs. Energy

FWHM vs. Energy
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Softwatre Development

. AstroPix
As the AstroPix user group

grows we are attempting to
adjust from an R&D mindset.

Looking for feedback!

https://github.com/AstroPix

D. Violette | BIC Workshop — Apr 2025




Softwatre Development

How HW agnostic can this be?

ComPair Segment
Running (380 Detectors)!

Quad Chip (v3) Running,
Daisy Chain Readout

Single-Chip (v3,v4) Running

AstroPix v3, Quad-
Chip, v4 Decoding
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Mostly design agnostic? HW change, #
daisy chains just update Register File

Map references /

Software
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*Adjustable # of
AstroPix daisy-chains
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Softwatre Development

 Greatfirmware/software documentation by Richard Leys

ASTEP Firmware documentation

Welcome to the ASTEP Firmware Readout repository

You will find here sources for the Firmware targetting Gecco Nexys Video and CMOD boards, with different

configurations based on the type of Astropix Carrier boards (Single Chip V2/V3/V4, Telescope Chain, Multi-Layer
etc.)

The Software part is a python library layer to ease working with the various firmware builds from one API, along

with some readout and testing scripts. Experiment's main software sources may be hold in different repositories https ://a Stro p IX‘ glth u b' IO/a Ste p-fW/

depending on Team's decision.
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Thank You!
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