
Report on WP13 Sub Task 13.3.1 and 13.3.2 

“Tools to facilitate detector development”

1. Interfacing FE-chips specific to gas detectors to the Scalable Read-out System (SRS)

2. Development of cheap, standard MPGD dedicated laboratory instruments

WP13 
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• Easy-to-use

• Portable 

• Scalability from small to large system 

• Common interface for replacing the chip frontend 

• Integration of proven and commercial solutions 

• Availability of robust Data Acquisition software package 

• High impact in the community:
• More than 2000 APV25 chips  in use with SRS in the mpgd /rd51 community
• SRS Components for R&D on detectors with APV25 FE chip available on the CERN store

Support from AIDA2020
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Common interface for replacing the chip frontend: Status (few examples)

SRS & Timepix (LC-TPC) – Bonn/Desy

SRS & APV25 – Large MPGD/RD51 community

Uva & Florida Tech ATLAS NSW mm test beam ESS and CERN GDD CMS-GEM

Support from 

AIDA2020

Interfacing TimePix3

New FE ASIC with:
• Charge & time information
• Self triggering 
• High readout rate

Selected Candidates:
•VMM (ATLAS NSW-BNL)
•GEMROC (AGH)

SRS & SiPM (NEXT TPC)



WP13 Task 13.3.1:  
Interfacing FE-chips specific to gas detectors to the Scalable Read-out System (SRS)

Task 13.3.1 AIDA 2020 Key/Partner Institutes

Milestone 

[M36]
VMM

(ATLAS NSW, ESS, RD51)
CERN: H. Muller, E. Oliveri

Milestone 
[M36]

GEMROC
AGH Krakow: B. Mindur, eicSys: T. Jezynski

CERN: E. Oliveri, H. Muller

Milestone 

[M36]

Timepix3
(LC-TPC)

University of Bonn: K. Desch, J. Kaminski

FE chips and SRS 4
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ATLAS NSW-BNL, G. Iakovidis et al.
https://agenda.infn.it/getFile.py/access?contribId=55&sessionId=2&resId=0&materialId=slides&confId=8839

VMM

• Charge & time 
information

• Self triggering 

• High readout rate
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GEMROC –AGH Krakow, B. Mindur et al.
http://indico.vecc.gov.in/indico/getFile.py/access?contribId=26&sessionId=8&resId=0&materialId=0&confId=31

GEMROC

• Charge & time 
information
• Self triggering 
• High readout rate
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Ingrid [TimePix+mM] (LC-TPC) – Bonn/Desy - K. Desch, J. Kaminski, M. Lupberger
https://indico.cern.ch/event/357738/session/6/contribution/98/attachments/1161455/1672364/MLupberger_ID98.pdf

 TimePix3



Task 13.3.1 AIDA 2020 Key/Partner Institutes

Milestone 

[M36]

VMM
(ongoing activities from ATLAS 
NSW, ESS, RD51, ALICE FoCal)

CERN: H. Muller, E. Oliveri

Status: Activity going on (without support from AIDA2020 
until now) on the development of a VMM hybrid 
compatible with the SRS and of a Digital Interface Card (D-
CARD). 

AIDA2020 resources to support development for R&D and Generic use of the chip in our community.

H.Muller & 
ALICE FoCAL
Setup in GDD 
laboratory
VMM2-SRS 
hybrids and 
D-Card. 
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ATLAS VMM2 
NSW setup in GDD 
laboratory 
(ATLAS and RD51 
SRS hybrid tests )

New bunch of chips (version 2) will be purchased in the next 
few months to progress on the characterization of the chip 
using SRS as DAQ and control system.



Task 13.3.1 AIDA 2020 Key/Partner Institutes

Milestone 
[M36]

GEMROC
AGH Krakow: B. Mindur

CERN: E. Oliveri

Status: ongoing technical discussion with eicSys (ATCA SRS)  
for the development of the parts needed to interface the FE 
chip with the SRS (hybrid and adapter card). 

If the technical discussion will converge in the next weeks 
(most likely), a production of about 100 GEMROC chips will 
be done in end 2015/beginning 2016 (covered by AIDA 
2020). 

First half of 2016, first SRS compatible prototype of the 
hybrid (based on the existing version), end of 2016 adapter 
cards for ATCA SRS ready for test and debugging. 

Redesign 
of Hybrid 
and ATCA 
SRS FEC 
Adapter 
Card

GEMROC

SRS-ATCA
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Task 13.3.1 AIDA 2020 Key/Partner Institutes

Milestone 

[M36]

Timepix3
(LC-TPC)

University of Bonn: K. Desch, J. Kaminski

Status: PCB layout of chip carrier/FEC extension cards ongoing.  On schedule with 
the original plan.

CERN, as leading institute and beneficiary of the 
EU fund , will transfer part of the AIDA 2020 
resources to Bonn University  (thanks to the 
involvement of Bonn University as leader of other 
AIDA2020 WPs). 
This will allow us to use the EU resources in the 
best and more efficient way .

Based on the existing TimePix-SRS interface 
developed @ Bonn/Desy
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From AIDA Kick-Off Meeting
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WP13 Task 13.3.2: 
Development of cheap, standard MPGD dedicated laboratory instruments

Instrumentation 12

High Voltage
Preamp/Amp 
readout…
Event by event 
signal detection,
Triggering

Pico-Amps 
detection

Laboratory instrumentation for MPGDs (characterization)…



WP13 Task 13.3.2: 
Development of cheap, standard MPGD dedicated laboratory instruments

Task 13.3.2 Ref. Institute/Person

Deliverable 

[M24]

High Voltage Power Supply 

for MPGD

CERN:  H. Muller, E. Oliveri; CEA: P. Colas Wigner: D. Varga; 

INFN Trieste: S. Dalla Torre

(Floating) Pico ammeter
CERN: H. Muller, E. Oliveri, INFN Trieste: S. Dalla Torre, S. 

Levorato; Wigner: D. Varga

Signal Processing CERN: H. Muller, E. Oliveri

Monitoring and Control Unit CERN: F. Brunbauer, F. Resnati, H. Muller,  E. Oliveri

Regeneration Gas System CEA: P. Colas
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Task 13.3.2 Ref. Institute/Person

Deliverable 

[M24]

High Voltage Power Supply 

for MPGD

CERN:  H. Muller, E. Oliveri; CEA: P. Colas Wigner: D. Varga; 

INFN Trieste: S. Dalla Torre

Instr.1: Compact HV for MPGD [Deliverable – M24]
Status: Compact active voltage divider to provide high voltage with high precision to 
multi electrodes MPGDs. Prototype for GEM detectors under test. Zero-version of 
protection circuit and monitoring unit under test now. 

AVD Kept as deliverable for this task 
because of its status. AIDA2020 
support can be nevertheless used for 
parallel developments carried on by 
partners.

3D CAD of AVD, protection and monitoring circuit 
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H. Muller et al.



FemtoBox

Task 13.3.2 Ref. Institute/Person

(Floating) Pico ammeter
CERN: H. Muller, E. Oliveri, INFN Trieste: S. Dalla Torre, S. 

Levorato; Wigner: D. Varga

Signal Processing CERN: H. Muller, E. Oliveri

Monitoring and Control Unit CERN: F. Brunbauer, F. Resnati, H. Muller,  E. Oliveri

Task 13.3.2 Ref. Institute/Person

Regeneration Gas System CEA: P. Colas

INFN Trieste

Arduino Based Monitoring 
and Control Unit

CERN
Ongoing activities in the 
involved institutes 
[Low current measurements (not floating -
Femtobox (CERN), floating (Trieste)), Signal 
Processing (Pick-Up Box (CERN)), Monitoring 
& Control system (MoCos (CERN)).]

Gas System Regeneration (to be better defined and discussed with our partners (CEA)) 

Status: prototypes existing or almost finalized. 
AIDA2020 planned to be used on the final Engineering steps and for improvement.

PickUpBox (pre+amp)

CERN
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AVD (Active 
Voltage Divider)
Suitable for 
multistage MPGDs

E-Fuse Circuits

Arduino-based 
monitoring Units

Control and Monitoring Software

V
o

ltages
C

u
rren

ts

Voltage Ratio between 
all stages hardware 
defines (resistors)

H. Muller et al.

V.Karaven
tzas
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APIC and TPIC: analog and trigger pickup

Energy, S/N 
ratio, signal 
shape 
optimization, 
triggering

H. Muller et al.
https://indico.cern.ch/event/365380/session/4/contribution/34/attachments/726462/996914/Project_News_GAVD_TPIC_FEMTO.pdf
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https://indico.cern.ch/event/365380/session/4/contribution/34/attachments/726462/996914/Project_News_GAVD_TPIC_FEMTO.pdf

Leakage Current Measurements



From AIDA Kick-Off Meeting (Simplified version)
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Budgets 20

Task 13.3.1 Budget (FE Chip for SRS)

Task 13.3.2 Budget  (Instrumentation)

Possibility of 
changing the 

resource sharing 
between the two 

subtask


