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Detector Fabrication
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e \Wafer-scale micro-fabrication

e 40 detector chips per wafer
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ECHo-LE Detector Fabrication
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e Daisy-chainable

Stems (Au)
Sensor (Ag:Er)
Pick-up coil (Nb)

—
« Stable air-bridges for #‘J ' ‘ )
thermalisation Absorber (AU) — etsinein_sivsiusinn s u
Host (Agor Au) 15mm
Preparation friendly V/163Ho

Larger Bond Pads

 Wafer scale
electroplating of
both absorber
layers and
thermalisation

* Optimized niobium
structures for high
critical currents
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ECHo-LE Detector Fabrication

Field and heater bondpads ~ Detector Chips

SQUID Bondpads

dc-SQUIDs
16 pin connector

Set-up for testing detector performance
homogeneity after simultaneous

preparation of persistent current in 7
s MMC-array chips




Detectors Status

* Needle prober tests

an important gauge
for low temperature Rff \,
performance

* High yield seen from
optimised process
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Needle prober tests
an important gauge
for low temperature
performance

High yield seen from
optimised process

Detectors Status

UL

NeedleProber Result

Color

All good

Some bad striplines

Many bad striplines

1 bad Quadrant

2 bad Quadrants

>=3 bad Quadrants




Implantation



Implantation updates

el 15
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Implantation updates
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ECHo-LE Multiplexing L. . &

T
5 5 B
transmission line
resonators

e Microwave-SQUID
multiplexing

e f-SQUID couple MMC pickup
coll to microwave resonator

e 4 -8 GHz

* Single readout line for 800
detectors

Wegner, M., Karcher, N., Kromer, O. et al. J Low Temp Phys 193, 462-475 (2018). https://doi.org/10.1007/s10909-018-1878-3
M. Neidig, T. Muscheid, R. Gartmann, L.E. Ardila Perez, M. Wegner et al. (2025) e-Print: 2509.07671 [physics.ins-det]
Richter, et al., Appl. Phys. Lett. 118, 122601 (2021), https://doi.org/10.1063/5.0044444

15



https://inspirehep.net/authors/2312189
https://inspirehep.net/authors/1951366
https://inspirehep.net/authors/2605030
https://inspirehep.net/authors/2498412
https://inspirehep.net/authors/1042578
https://arxiv.org/abs/2509.07671
https://doi.org/10.1063/5.0044444

ECHo-LE Multiplexing L. . &

e Microwave-SQUID
multiplexing

e f-SQUID couple MMC pickup
coll to microwave resonator

e 4 -8 GHz

* Single readout line for 800
detectors

T
5 5 B
transmission line
resonators

ISEESEEIREES

........
FREERRINERRE! - REFRER RN .l"

T —— e — i I

| | I:i"ﬂ‘- |ﬁ 5mm

e

Wegner, M., Karcher, N., Krémer, O. et al. J Low Temp Phys 193, 462-475 (2018). https://doi.org/10.1007/s10909-018-1878-3

M. Neidig, T. Muscheid, R. Gartmann, L.E. Ardila Perez, M. Wegner et al. (2025) e-Print: 2509.07671 [physics.ins-det]
Richter, et al., Appl. Phys. Lett. 118, 122601 (2021), https://doi.org/10.1063/5.0044444
15



https://inspirehep.net/authors/2312189
https://inspirehep.net/authors/1951366
https://inspirehep.net/authors/2605030
https://inspirehep.net/authors/2498412
https://inspirehep.net/authors/1042578
https://arxiv.org/abs/2509.07671
https://doi.org/10.1063/5.0044444

ECHo-LE Multiplexing I

e Microwave-SQUID
multiplexing

e f-SQUID couple MMC pickup
coll to microwave resonator

e 4 -8 GHz

* Single readout line for 800
detectors
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Multiplexing Readout Line

- Resonators optimisation completed
» Renewed rf-SQUID design underway

» Detector housing, metal clamp
simulations

» Full-scale readout electronics system
ready for production of 15 units

* Next planned test for 10 readout lines
and detector housing setup

 Real-time digital signal processing
system is ready
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Conclusions

e 20,000 MMC array to be operated in

/ o
Post- European Research Council
folca I Isation Establiched kv the European Commiscion

Deflectors

30 kV Extraction

Quadrupole Lens

parallel to build a >10"3 event 13Ho N Einzellens Posttionins //_.@
spectrum with goal of achieving sub- o on source fon Current Measurement
eV sensitivity on the effective neutrino

mass.

« ECHo-LE detector chips:

* Optimized for fabrication and setup EC
preparation

* High yield fabrication demonstrated

 Multiplexed Readout:

* 10 cryogenic readout lines ready to
test

 Multiplexer chip optimisation to me
completed
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