KIT Electronics: First Use

BULLKID - DM Digest

Davide Quaranta — 30.03.25



Current Firmware (etais in timos talk)

Parameters

N. Active Lines : 3 + 1 (veto)

N. Tones per Line : 64

Bandwidth : 125 MHz

Frequency Resolution : 470 Hz (except veto line)

Sampling Rate : 48.8 kHz

Data Throughput

Expected Data Rate (untriggered) :
32-complex (IQ) * 180 dice * 48.8 kHz = 35 MB/s




Measurements

e Latest Firmware tested on STACK-05 in the Triton system
Brio still waiting for Ol intervention
e Compared results with current USRP electronics

Run : 100295 (Af = 250 Hz, LO = 750 MHz)
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Measurements

Before Bidir.

Mixer Fix

Magnitude [mV]

Frequency - f_[kHz]

After Bidir. Mixer Fix
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Measurements

Before Bidir. Mix¢ = After Bidir. Mixer Fix
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Measurements (Working points)

appeared to be on the resonance

But did not correspond to given tone frequency

The problem was tone resolution which was

higher than expected (~15 kHz)

Fixing this brought the WP back in place!

Resonance frequency: 692581176.7578125
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Next Measurements

e Check TX power is enough when biasing all KIDs at their optimal powers

o  To be covered, planning to buy 3 warm amplifiers ZX60-83MP-S+

e Check RX power is ok in normal operation

o During low power VNA measurements, a TX
amplifier seemed necessary

e Noise assessment/LED calibration and comparison with
USRP

o  For this missing part in the software
o  Phase of Mixer is reinitialized at each acquisition

o  So circle calibration and wp won't match

m  just developed a quick workaround for now -
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https://www.minicircuits.com/pdfs/ZX60-83MP-S+.pdf

Software Status

KIT electronics DAQ software is
growing fast

https://baltig.infn.it/Irc/kit _daq_scripts.qit

B bullkid_daq ©

¥ master v | kit_daq_scripts + v || Find file

fixed error in run setup
DavideQuaranta authored 3 days ago

b99ac25a

Name Last commit

B3 scripts fixed and improved adaptive

B3 sre/bullkid_daq fixed error in run setup

Eatools moved fitting analysis from find resonato...
@ .gitignore updated gitignore

=+ README.md updated readme

2 setup.py turned repo inot more organized package
[A README.md

BULLKID-DM Data Acquisition Software

@ || History

Last update
4 days ago
3 days ago
4 days ago
4 days ago
1week ago

4 days ago

KIT DAQ is a Python-based data acquisition (DAQ) framework designed to support configurable, script-driven, and GUI-assisted
measurement workflows. The project provides modular components for hardware control, calibration, waveform capture, VNA-based

measurements, and data management using HDF5.

This repository is intended for laboratory and research environments where repeatable, configurable data acquisition is required.

Qv | fsStar | 0 % Fork | 0

Project information

Scripts for BULLKID acquisition with the
KIT-DAQ board (requires cirque and
qus_utils preinstalled)

Physics

-o- 127 Commits

¥ 4Branches

& 0 Tags

B 472KiB Project Storage
README

Set up CI/CD

Add LICENSE

Add CONTRIBUTING

B

+

4

+ Add CHANGELOG
4

+ Add Kubernetes cluster
i

Configure Integrations

Created on
November 26, 2025



https://baltig.infn.it/lrc/kit_daq_scripts.git

Software Status

Run : 100295 (Af = 250 Hz, LO = 750 MHz)
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https://baltig.infn.it/lrc/kit_daq_scripts.git

Software Status

e KIT electronics DAQ software is
growing fast

e Currently allows all the basic routine
to be executed:

o VNA scan

o  Resonance finding + fitting

Run : 100295 (Af = 250 Hz, LO = 750 MHz)

Magnitude [dB]

et
\

B S

i

=) |
Ch. =10 \
Q[k] =250.3 |

1 Q. I[k]= 3058 If

Q; [M] = 1.380 1

4 6=-0.4rad k

fo = 713888119 Hz

713.872713.880713.888713.896713.904
Frequency [MHz]



https://baltig.infn.it/lrc/kit_daq_scripts.git

Software Status

e KIT electronics DAQ software is
growing fast

e Currently allows all the basic routine
to be executed:

o VNA scan
o  Resonance finding + fitting

o  Optimum powers calculation

Run : 100295 (Af = 250 Hz, LO = 750 MHz)
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https://baltig.infn.it/lrc/kit_daq_scripts.git

Software Status

KIT electronics DAQ software is
growing fast

Currently allows all the basic routine
to be executed:

o VNA scan
o  Resonance finding + fitting
o  Optimum powers calculation

o  Untriggered acquisition
(to be adapted to latest firmware)

Start to use on other ZCU216
systems to find bugs and improve it!
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https://baltig.infn.it/lrc/kit_daq_scripts.git

Software Status (Analysis)

e Time and work needed to implement

an online trigger on FPGA at this = -
stage was prohibitive < 1
e The expected data rate for the § O_Si
ggr:rgnstrator can be handled by the 06:_ fake pulse
e We decided to trigger offline for now 0_4:_ triqaer pulse
and take care of offline trigger later C ggerp
e ForKIT board data a new DIANA 0'2:_
reader was needed, to handle OWWWGW* i
untriggered data from H5 files FIPPPTIAT Wt I AT
e The DIANA offline irigger module o e 00t o0 G0 oor Gui3 bt G Som oz

was adapted to work on this data



