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SuperB IFR electronics: update

I * writing of TDR:
* highlights
* preparing for the coming irradiation tests at LNL and IRMM-Geel:
* "GELINA", a neutron time -of-flight facility
* SiPM test setup
* EASIROC, CLARO and RAPSODI ASICs test setup
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SuperB IFR electronics: TDR highlights

e details of the SiPM installation
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igure 1.18: Detail of the multi coaxial connec-
tor assembly

Figure 1.2: detector modules (with the metal
enclosure removed) of IFR barrel,
layer 0
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Figure 1.1: details of the three WLS fibers and
the PCB for the SiPM
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SuperB IFR electronics: TDR highlights

* outline of a dedicated ASIC for reading out the IFR SiPM
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Figure 1.15: block diagram of the I[FR readout ASIC
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SuperB IFR electronics: TDR highlights

CABLE CONDUITS FOR
THE IFR BARREL

Figure 1.16: The IFR cable conduits for
seXTants
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* locations of on-detector elec‘rronM

Figure 1.17: Detail of front end cards installed
in the IFR cable conduit
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Figure 1.20: Main functions performed by the
electronic units in the data-merger
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SuperB IFR electronics: preparing for irradiation tests

« "GELINA", neutron time -of-flight facility at the Institute for Reference Materials and |

Measurements (IRMM)
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SuperB IFR electronics: preparing for irradiation tests

Main goal of the SiPM test at the GELINA
neutron time-of-flight facility at IRMM-Geel:

- o study SiPM damage induced by thermal neutrons
(cfr. background neutron energy spectrum for IFR)
- to verify effectiveness of thermal neutron shields
« specification for electronics:
* parallel testing of a sufficient number of SiPM

samples of different layout and of different
manufacturers

* monitoring of significant SiPM operational
parameters such as:

* bias current (by commercial DAQ system)

e dark current / dark count (by ABCD board)

* gain monitoring: to do this we plan to

illuminate the SiPMs and to evaluate the
SIPM gain by collecting pulse amplitude
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by the collaborators of INFN Bologna

 femperature monitoring (by commercial DAQ
system)

Secondary goal:

*fo study effects of thermal neutrons on
FPGAs and ASICs in 0.35um AMS technology.

* o study effects of thermal neutron on COTS
/alch as LDO regulators
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Custom readout and control system
» Versatile system for 8 channels:
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SuperB IFR electronics: preparing for irradiation tests
{ o U— wu"in‘-r

A wheel made of 8 PCB in form of octagonal slices
is foreseen. Each slice will host:

-3 SiPM of an homogeneous type: all are read by
an "IFR-ABCD" card; one is also readout by the
Bologna readout card.

-1 DAC for setting the SiPM bias corrections,
since the 3 SiPM share a common “high side" bias
voltage.

-1 LED fto provide light pulses for gain monitoring
-1 temperature sensor (Pt100)
-1 on board slow ADC (for auxiki
-1LDO regulator (as a DUT)
-1 light tight cap

oring) i ce; the beam is5cm in
at thislocation

''''''''''
'

SuperB

L/ Istituto Nazionae 4th SuperB meeting — Elba, June 1st 2012 A.Cotta Ramusino, INFN-FE N\ J

di Fisica Nuclears



SuperB IFR electronics: preparing for irradiation tests

» SiPM test fixtures: schematic of a unit for 3 SiPM
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SuperB IFR electronics: preparing for irradiation tests

* SiPM tfest fixtures: layout of a unit for 3 SiPM

Layout by R.Malaguti INFN-FE, May 2012
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SuperB IFR electronics: preparing for irradiation tests

goal of the ASIC test at the INFN Laboratori Nazionali di Legnaro (LNL) and at the GELINA:
to assess permanent damage and SEL cross section of ASICs in 0.35um CMOS technology
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CLARO is a monolithic front-end chip for Multi-anode PMTs (or MCPs).

(A)The EAISIROC has been designed by The Omega group Of LAL It is meant to readout Ma-PMTs in the upgraded LHCb RICH detector.

AnmA 4+ lhas lhoon ovtonagivaly tiaoAd AnA +oodoAd ik Eonnana Each channel is made of:
arnu 11 nuo wvecell CAICIIDlVCIY usecu  drniu lceoileu Ir o rerraru « A charg ) lifier wi . o
. . charge preamplifier with adjustable gain
thanks to evaluation board pr‘OVIded by LAL. It has Gll"eady + A discriminator with adjustable threshold
descr‘|bed |n pr‘evious pr‘esen‘ra‘rions The circuit is optimized for 100 ke (16 fC) to 10 Me" (1600 {C) pulses from a 1 pF source.

(B)The RAPSODI ASIC#2 has been designed by Woitek
Kucewicz of AGH University in Cracov Poland. It has already
been introduced in previous presentations

(C)The CLARO ASIC has been designed by Gianluigi Pessina and
Claudio Gotti and presented at the 2"d SuperB meeting last @
December.

The main features are;
* Power consumption below 1 mW / channel

’ N F N * No dead time at 40 MHz hit rate C.Gotti - SuperB-Dec 152011 2 E
4th SuperB meeting — Elba, June 1st 2012 A.Cotta Ramusino, INFN-FE

Istituio Mazionale
di Figica Nuclears \ ’

IN
(PMT pixel)

T e— gut
Less than 25 ns

Threshold =




SuperB IFR electronics: preparing for irradiation tests

goal of the ASIC test at the INFN Laboratori Nazionali di Legnaro (LNL) and at the GELINA:
to assess permanent damage and SEL cross section of ASICs in 0.35um CMOS technology

« permanent (total dose effects) damage test:

1) the ASIC under test is characterized before irradiation: for the CLARO and the EASIROC ASICs
we are going to record the linearity response of the internal DACs and the S-curves for the
comparators. The RAPSODI ASIC#H2 chips have been characterized by the designer, W.Kucewicz

2) the same characterization is repeated after irradiation and differences, if evident, are analyzed.

* Single Event Latchup (SEL) test:

1) the ASIC is powered, throughout the irradiation period, by means of a SEL detector circuit which
cuts the ASIC supply voltage if a large and sudden increase in the supply current is detected. An
of f-the-shelf digital I/O module is used to remotely reset the circuit and count the occurences.

« Single Event Upset (SEV) test:

Since the CLARO and the RAPSODI ASIC#2 do not have any readback digital register this test
can only be conducted for the EASIROC chip (and it has already been conducted infact at the LNL
facility on 2011).
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SuperB IFR electronics: preparing for irradiation tests

* pre-irradiation characterization of the target ASICs

CLARO characterization
setup at INFN_FE.
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SuperB IFR electronics: preparing for irradiation tests

» ASICs test fixtures: the Single Event Latchup detection/protection board
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