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1. Introduction
• ITA's EMCLab has been performing EMC-specific testing to identify EM noise 

susceptibility of detector electronics for several years.

• This test was in high demand during the AIDA 2020 project. 

– Many different systems were tested

CMS  Pixel upgrade phase II – FEE (CERN)
SVD of Belle II DEPFET detector 

(KEK) 

DOSFET – Dosimeter
for synchrotron radiation 
facility (Elettra) & Laser 

Pulsed facility
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• What ´s the purpose of EMC 
susceptibility tests ? 

• What is the information that can be 
obtained  once the data is 
processed?

• It is very good for:
– Grounding topologies evaluation

• Diagnosis 

– FEE designs
– Detection of sensitive areas 

• FEE frequency response to noise 

– Noise distributions – EM mapping
• Conducted or radiated

– Filter designs
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RD53A noise susceptibility
(FE evaluation)

Belle II Pixel 
Noise distribution

Belle II PXD  SVF noise susceptibility
(filter evaluation)

1. Introduction

EUROLABs 3rd Annual Meeting, CERN , SwitzerlandOctober 2024 4-15



1. Introduction
• The test is used to measure the noise the TF of detector FEE (TF = mA / Counts)

– However, the test was time-consuming, manually executed and required post-proc.

• During AIDAINNOVA project we have designed and develop an automatic EMC

test bench to measure the noise transfer functions (TF) of physics detectors.
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• Unfortunately, the system does not have a user-friendly interface (for easy

handling) and the test cannot be performed at low temperatures.

• Two new improvements have been planed in EURO-LABS: GUI & Colling system
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2. Graphical User Interface for EMC system
• During EUROLABS a GUI has been developed to simplify and improve the use of

this software:

– The interface that can be use by any technician.

– It allows to easily choose between different chips and setups to use the proper DAQ and

detector configuration

– It automatically plot the most interesting results
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EUROLABS GUI to run 
easily the system
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2. Graphical User Interface for EMC system
• The GUI consists of two main areas: test parameter configuration and result display. 
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2. Graphical  User Interface for EMC system
• The configuration area simplifies test setup by allowing 

users to load existing configuration files or define 
parameters as needed.

• The interface is divided into five main areas:

➢ Configuration Area: Allows the upload of preconfigured 
files for quick setup.

➢ Input & Output Ports Area: Displays ports for both 
source and measurement equipment connections.

▪ Also enables settings for noise emission and power 
limitations.

➢ Comments Area: Provides space for additional notes 
and comments.

➢ Start Area: Contains controls for initiating the test 
setup.

➢ Frequency Area: Dedicated to frequency-related 
settings.
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2. Graphical User Interface for EMC system
• The results display area presents a graph showing the 

TF of the selected test and offers customization tools.

➢ Plots are automatically saved 

➢ Data are automatically saved to  develop complex plots.

Data export
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3. Advance cooling system for EMC system
• Advance cooling system for EMC system has been implemented

– Liquid chiller (Huber – Ministat 240)

– Control system allows to run tests in low temperature (up to -30C) and reliable control

– Different cooling plates (even custom) can be used to adapt to each detector prototype.

– Commercial cold box has been already included
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3. Advance cooling system for EMC system
•
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3. Advance cooling system for EMC system
• Control has also been implemented in the software GUI allowing automatic

temperature tests
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4. System validation
• Both systems are totally operational

• They have been validated by testing a serial chain of two prototype of tracker
barrel pixel modules with (2x2) RD53A readout chips (2x2 TBPX RD53A modules)
with planar sensors.
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4. System validation
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5. Summary

• Improvements have been presented in one of the EMC test at ITA.

• A new graphical user interface (GUI) has been developed to program and 
operate the automated transfer function measurement system.

• A new cooling system has been implemented to facilitate transfer 
function measurements at low temperatures.

– Cooling options have been integrated into the GUI.

• Users can already benefit from these improvements – They are functional

– A test campaign has been successfully conducted within EUROLABS using the 
upgraded EMC system.

• This important update has been the result of collaboration in two projects 
(EURO-LABS / AIDAINNOVA).
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