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1.

SUBJECT

This document reports about the readout electronics for the TES X-ray spectrometer prototype
to be realized in the frame of the AHEAD2020 project WP15.2.
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2. APPLICABLE AND REFERENCE DOCUMENTS

2.1 Applicable Documents

AD1: Grant Agreement number: 871158 — AHEAD2020
H2020-INFRAIA-2018-2020/H2020-INFRAIA-2019-1

2.2 Reference Documents

RD1: Detailed design requirements of the TES spectrometer

AHEAD2020 deliverable D15.6, TASI-STU-0111, issuel, August 2021
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3. INTRODUCTION

The deliverable item D15.9 for the project AHEAD2020 is constituted by an electronic readout
chain suited for the detector of the TES X-ray spectrometer which is the object of WP15.2.

The details about the TES X-ray spectrometer can be found in RD2, herebelow is shown a
block diagram of the spectrometer showing the readout electronics.
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Fig. 3.1: simplified block diagram of the TES spectrometer showing WFEE and WBEE

The following pages give evidence of the electronics modules that have been selected and are
presently kept in safe storage at the SRON laboratory for integration with the AHEAD2020 TES
spectrometer when it will be ready for its integration.

This document is used to close the deliverable D15.9 task.
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4, WARM ELECTRONICS FOR THE AHEAD2020 TES SPECTROMETER

The Warm Electronics directly interfaces the analog signals from the Cold Front End Electronics
and provides the interface for bias and signals to/from the cold head.

R T {1 g
H i Warm FEE P Digital Readout Electronics
T0 FPA i1 T2FPA . P
recon- _< FB baseband feedback
| Interconnect LC filter filter H
: 0y, e
: H Ll struction
i d'—, filter
x32 anti-
H aliasing
: + Summing filter
i point
1| E :
H Lomn v : b
i 00 FE SQUID ANMP SQUID i demodulate | decimator
TES
il | Array :
i event data
TES Et:

Fig. 4.1: Block Diagram of the warm readout electronics

The warm electronics, is an SRON-developed laboratory electronics wich is functionality split
over two units (see Fig.4.1):

1) An analog electronics unit (the WFEE, or Warm Front End Electronics) located on the
cryostat and containing:

e A low-noise amplifier (LNA) for the output signal, plus an additional Programmable
Gain Amplifier (PGA)

e Analog bias supplies for the SQUID amplifiers,
e Buffers and range switches for AC bias signals
e Heater drive

e Cryogenic temperature sensor readout

e PID temperature controllers

e B-field coil drive

e Feedthrough filters of all electrical lines entering the detector's Faraday cage.

This document is not to be reproduced, modified, adapted, published, translated in any material formin whole or in part nor disclosed to any third party without the prior written permission of
Thales Alenia Space.

© 2022, Thales Alenia Space Template 83230326-DOC-TAS-EN/003



)
ThalesAlenia  pae:

Funded by the Horizon 2020 Framework & Theloa / Lognardo oompeny S p a Ce

Programme of the European Union
Grant Agreement No. 871158

1
SroN (v @ fTepoN[e = E

Netherlands Instis for Space Research UNIVERSITA DEGLISTUDD ) -
- e forse [ S— Dl GENOVA ! VACUUM & CRYOGENICS

REFERENCE

TASI-STU-0117

03/05/ 2022

Page: 8/10

The FEE 7 is now assigned for the AHEAD2020 TES spectrometer project and has been tested

on similar FDM systems at SRON (Fig. 4.2)

Fig. 4.2: FEE 7 mounted on an ADR cryostat.
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2) A digital readout electronics unit (Demux), dubbed Warm Back End Electronics (WBEE)
which contains the digital signal processing that is required to

e Generate the AC carriers,
e Digitize and demodulate the output signal,

e Generate the baseband feedback signal that is required to null the AC carriers at
the input to the FE SQUID

e Process the demodulated output signal to generate events that can be processed
offline

DEMUX FMC-II 10 with Board ID 39 is now assigned for the AHEAD TES project (Fig. 4.3).

Fig. 4.3: DEMUX FMC-Il 10 under test.
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The system also comes with a set of auxiliary items as (Fig. 4.4):

Demux rack: The demux rack is a 19” rack containing the demux module, and a number of
DC/DC power supply modules. DEMUX rack 3G-04 is now assigned for the AHEAD2020 TES
spectrometer project.

PC: The PC used for the warm electronics runs the Linux operating system and SRON software
for the control of the instrument, and for storage, processing and display of instrument data. It is
a requirement that this PC has a connection to the internet to allow remote access from SRON,
and for the network time protocol (NTP).
A computer (ID name phoebe) is now equipped with EGSE software and assigned for
AHEAD2020 TES spectrometer project.

Cables: The cables between FEE and demux rack are specific copper wire cables with a length
of 3m. The cables between demux rack and PC are optical fiber cables with a length of 10m,
but cables with a length up to 100m can be used. A set of cables for all connections is now
available for AHEAD2020 TES spectrometer project.

Fig 4.5: Complete FDM warm electronic system for the
AHEAD2020 TES spectrometer project.
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