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SuperB IFR electronics: update

* Highlights from the workshop: “"Instrumentation for muon and KOL identification at Super
Flavor Factories”, 6-10 Sep 2012, Institute of Nuclear Physics, Polish Academy of Sciences,
Krakdéw, Poland

* Preparatory work for the design of a prototype IFR frontend ASIC
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SuperB IFR electronics: highlights from the IFR workshop in Krakow
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SuperB IFR electronics: summary of electronics sessions at IFR workshop in Krakow

Friday morning electronic I
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.."We can use few sample SiPMs, calculate a set of ‘3';"«':;¢,
parameters and then use this parameters for larger
group of SiPMs"...
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« "SiPM test with thermal neutrons at the IRMM" ( A. Cotta Ramusino)

... Low energy neutron are not as harmless as one  summary:

I" Calculated Parameters
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* "Thermal Stabilization of Silicon Photomultiplier mgqsur:em_eﬁ}":s“ys'rem_ for IFR" (Piotr
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could think..
... Analysis on-going on the effects of shielding ...

SiPM dark rate has increased and pile up effect
occur -> constraints on shaping time of

front end electronics
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» Reasons for the test of the IRMM'S GELINA facility (proposal originated by 6.
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SuperB IFR electronics: summary of electronics sessions at IFR workshop in Krakow

Friday morning electronic I
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SuperB IFR electronics: summary of electronics sessions at IFR workshop in Krakow

Friday afternoon electronic II

* Visit to Wojciech's laboratory at AGH
* Presentations reviewed and discussed
* "An idea of IFR ASIC front-end with gain stabilization” (Juliusz Godek & Jacek Kotodzie})
discussion on proposal with remote participation of Gianluigi Pessina and Claudio Gotti
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.. the thouroghly prepared proposal opens perspectives toward the usage of a technology node
which lower costs provides higher density and rad tolerance but it has, like all new things some
disadvantages w.r.t. to the technology considered so far for front end ASIC.. to be discussed

further
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SuperB IFR electronics: summary of electronics sessions at IFR workshop in Krakow
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Friday afternoon electronic II

* "Characterization of RAPSODI ASICs after Irradiation” (Mateusz Baszczyk)

AGH UNIVERSITY OF SCIENCE
A G “ AND TECHNOLOGY

Characterization of
RAPSODI ASICs after

gnwdm ity of Science and Technology
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¢ There are no difference between linearity E e
and standard deviation for measurements AT o il
before irradiation and after. w "
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* Mean value points before and after Generator [mV]
irradiation do not exceed each other
standard deviation error bars.
: : —_————|
« There are no noticeable differences

between measurements of RAPSODI #16
(1,32e+12 neutrons/cm”2) and RAPSODI
#30 (3,3e+13 neutrons/cm” 2).

Linearity after Irradiation - RAPSODI #16
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SuperB IFR electronics: summary of electronics sessions at IFR workshop in Krakow

Electronics parallel sessions summary

Saturday morning joint electronics/mechanics
Saturday morning joint electronics/R&D

From these joint sessions good suggestions came regarding the subjects of:
* redundancy of SiPM
* machining of scintillating bars (grooves on top and bottom)

which have impact on the design of the detector electronics but could reduce the detector
manufacturing time and improve the reliability of the overall system.

The topic of Quality Control (Q.C.) was addressed at the joint electronics/R&D session:
three steps were identified:

» quick verification, by means of test systems based on RAPSODI #2 chips, of SiPM
gain @ nominal operating conditions

* Q.C. of assembled detector element: spectrum from 99Sr sorce collected

* long term Q.C. of assembled module: cosmic ray spectrum acquired via the final
readout chain while detector modules are in storage
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SuperB IFR electronics: plans for the development of an IFR frontend ASIC
outlined at IFR workshop in Krakow

IFR ASIC Front-End Design
Team Work Proposal

A summary of the colloquium
was drafted by Jacek
Kolodziej

Behalf of AGH

Jacek Kolodziej

16.09.2012
jacek.kolodziej@agh edu.p!
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SuperB IFR electronics: plans for the development of an IFR frontend ASIC
outlined at IFR workshop in Krakow

Excerpt _from 'IPR ASIC Front - End AGH-UST
Design, Team Work Collaboration Proposal” Krakow. PL
Jacek Kolodziej (with some adjustments): ri O\|N1
nalog
blocks, DAC,
layout,
tapeout

IFR

INFN Milano
Bicocca INFN Torino
Ana|og blocks, Fro nt = End Dlgltal Blocks
layout A S | C
LP | Tasks Contractor
1 Detector measurement to assign time response that will be used in | INFN Fe
simulation by ASIC designers INFN Ferrara
2 Independent design of key analogue ASIC part : preamplifier, AGH-Krakow Layout, design
shaper, buffer, comparator in 350nm AMS technology INFN Mi- B validation
3 Simulation analysis of design AGH Krakow,
INFN Mi- B,
INFN Fe
4 Prototype ASIC tapeout in AMS 350nm AGH Krakow
4 Prototype ASIC tapeout in UMC2 180nm (migration path feasibility AGH Krakow
study)
5 Measurements of fabricated chips
6 Digital part specification, FPGA implementation
7 Brain storm, choosing the best solution, task allocation between AGH Krakow,
participants INFN Mi-B,
INFN To, For the timeline see next page...
INFN Fe
8 Digital redesign and fabrication in AMS 350nm INFN To
: Full chip redesign and fabrication in AMS 350nm all ,*‘\
, N F 10 | Possible chip redesign and fabrication in UMC 180nm AGH Krakow
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Krakow, PL
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layout,
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ASIC

INFN Ferrara

Layout, design
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SuperB IFR electronics: plans for the development of an IFR frontend ASIC
outlined at IFR workshop in Krakow

INFN Torino
Digital Blocks
EDA - Lsbor MS [coy lms  Dumion Sat s
(KE)}
i
1.7 Electronics G310zt 1413 010113 0531718
1.71 [# SVT 15 305 4678 487.8
1.7.2 [# DCH 55 81 3830¢ 210.025 1120 04113 100087 - ___________________________________ /|
1.7.3 [#| PID Barral (324 channals) 128 18 510 510
1.7.4 ¥ EMC 110 184 2271% 22715
1.7.5 ™ T
1.7.51 [#] "IFR Front End” ASIC small scale prototype E'E_n_} 2 2 130 DU2AM3 071813 |
1752 [ "IFR Front End” ASIC full scale device (total nead sbout 1000 pes) 71 05 5 5 200 0772213 02014 I
1.7.683 1 2.0 o [ Qi A v [ ]
1.7.5.4 [#/ "IFR Front End” card installation fixtures for the BARREL section 1.1 3.2 12 12 G2 0827114 02014 —
1.7.55 [# "IFR. Front End” card cages (mechanics only) for the ENDCARS 0.8 24 13 13 68 0627114 D014 ]
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|Excer'p’r from the

SuperB's Smartsheet |
time plan (a.c.r. Nov 2012)
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== SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC

Analog
blocks, DAC,
Tayout,
tapeout

R IER e T Detector measurement to assign time response that will be used in | INFN Fe
suivgoc, | Front- End | g socs simulation by ASIC designers
— 2 Independent design of key analogue ASIC part : preampliﬁer, AGH-Krakow
INEN Ferrara shaper, buffer, comparator in 350nm AMS technology INFN Mi- B
e 3 | Simulation analysis of design AGH Krakow,
INFN Mi- B,
INFN Fe
AGH Krakow

Tools Design Window Edit Add Check Sheet Options Migrate IBM_PDK

BOnm (migration path feasibility AGH Krakow

Transie

nt Responss

& K

)
™

lementation

2
& ition , task allocation between AGH Krakow,
¥y INFN Mi-B,
B INFN To,
)7 INFN Fe
A INFN To
all
- AGH Krakow
J L
™
o Excerpt from the thesis work:
E mouse L: DISelectOhject() M. schHilhjectProperty() E: DicycleSelSet () “STUdio del le pres.razioni di un

> modify_plot

sistema di amplificazione per
fotorivelatori SiPM basato sul
nuovo ASIC "CLARO" Enrico
Calabrese, Dec 2012, Uni-Fe

The signals from three SiPM devices were provided to the ASIC designers of INFN-
Mi Bicocca and AGH Krakow in the form of stimulus files in the format comaptibile
, with the Cadence Spectre simulator V aia

INFN SuperB
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«rn  SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC

Analog
blocks, DAC,
Tayout,

tapeout
INEN Milano IFR

Bicocea INEN Torino
Analog blocks, Front- End  Digital Biocks

Detector measurement to assign time response that will be used in | INFN Fe

g bl simulation by ASIC designers
— 2 Independent design of key analogue ASIC part : preamplifier, AGH-Krakow
INEN Ferrara shaper, buffer, comparator in 350nm AMS technology INFN Mi- B
P 3 | Simulation analysis of design AGH Krakow,
INFN Mi- B,
INFN Fe
1,00E-05 am AGH Krakow
500608 Onm (migration path feasibility AGH Krakow
0,0DE+00 1 A f 1
0,00E+0D 1,00E-08 &,00E-08
pewes ementation
= -1,00805 y ; ion, task allocation between AGH Krakow,
2 INFN Mi-B,
a heoEeE ” —Segnale raw F1_50 INEN To
S -2,00E-05 |NFN F !
ﬁ ——Fit del picco e
E0E0 \MS 350nm INFN To
-3,00E-05 Fit della coda AMS 350nm all
350808 —Fit del segnale raw »nin UMC 180nm AGH Krakow
-4,00E-05 T sl | I
empo [s .
Excerpt from the thesis work:

Figura 5.16: F1_50 fit del segnale raw.

Le costanti di tempo per il fit di picco sono ts.=1,47nse tpu=1,55ns.

Peril fit della coda invece sono Tis.2=9,6nse triz=12ns.

"Studio delle prestazioni di un
sistema di amplificazione per
fotorivelatori SiPM basato sul
nuovo ASIC “CLAROQO" Enrico
Calabrese, Dec 2012, Uni-Fe

| The signals from three SiPM devices were also provided to the ASIC designers of |
INFN-Mi Bicocca and AGH Krakow in the form of fitting functions based on linear

/-) combinations of exponential and Heaviside functions: here is shown the fitting

function for an Advansid (FBK) Imm sq, 50um pitch device

INFN
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«rn  SuperB IFR electronics: Preparatory work for the design of a prototype IFR frontend ASIC

T FR o Tori Detector measurement to assign time response that will be used in | INFN Fe
Anclog tlocis Front- End QLS simulation by ASIC designers
— 2 Independent design of key analogue ASIC part : preampliﬁer, AGH-Krakow
INEN Ferrara shaper, buffer, comparator in 350nm AMS technology INFN Mi- B
e 3 | Simulation analysis of design AGH Krakow,
INFN Mi- B,
INFN Fe
200808 Jnm AGH Krakow
——H1_50 segnale raw 80nm (migration path feasibility AGH Krakow
150E-05
=—Fit del segnale raw
- O lementation
T ition , task allocation between AGH Krakow,
g INFN Mi-B,
S INFN To,
Y INFN Fe
. AMS 350nm INFN To
n AMS 350nm all
o Temeo [s] ion in UMC 180nm AGH Krakow

Figura 5.17: H1_50 fit del segnale raw. .
. el | Excerpt from the thesis work: '

"Studio delle prestazioni di un
sistema di amplificazione per
fotorivelatori SiPM basato sul
nuovo ASIC “CLAROQO" Enrico
Calabrese, Dec 2012, Uni-Fe

Fig. 5.17 mostra il fit realizzato per 'MPPC H1_50; le costanti di tempo che caratterizzano la

funzione sono Ts.=0,8nse Tri=9nse in questo caso sono invertite perché il segnale & positivo.

the fitting function for an Hamamatsu MPPC 1mm sq, 50um pitch device
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Analog
blocks, DAC,
Tayout,
tapeout

INFN Milano IFR
Bicocea INFN Torino
Analog blocks, Front- End  Digital Biocks

Detector measurement to assign time response that will be used in | INFN Fe

o simulation by ASIC designers
— 2 Independent design of key analogue ASIC part : preampliﬁer, AGH-Krakow
INEN Ferrara shaper, buffer, comparator in 350nm AMS technology INFN Mi- B
e 3 | Simulation analysis of design AGH Krakow,
INFN Mi- B,
INFN Fe
noEe Onm AGH Krakow

T eh s raw .80nm (migration path feasibility AGH Krakow

5,06-05

—Fit del segnale raw

= 00e0 slementation
o 5E-08 25607 Jtion, task allocation between AGH Krakow,
s INFN Mi-B,
8 s oe0s INFN TO,
INFN Fe
_1,0805 - AMS 350nm INFN To
in AMS 350nm all
Tempo [s] sionin UMC 180nm AGH Krakow

-1,56-05

Figura 5.18: S$1_50 fit del segnale raw. | EXCCFPT from the thesis work: !

In questo caso le costanti di tempo che hanno permesso di realizzare il fit sul segnale raw "Studio delle pF‘CSTGZiOHi di un
sistema di amplificazione per
fotorivelatori SiPM basato sul
nuovo ASIC "CLARO" Enrico
Calabrese, Dec 2012, Uni-Fe

SONO: SONO Trise=1,8N5€ Try=90ns.

the fitting function for a Sensl Imm sq, 50um pitch device
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INFN Ferrara
Layout, design

validation

Front - End

SuperB IFR electronics:

INEN Torino
Digital Blocks

Preparatory work for the design of a prototype IFR frontend ASIC

LP | Tasks
C — | i ¥

simulation by ASIC designers

2 Independent design of key analogue ASIC part : preampliﬁer,
shaper. buffer. combarator in 350nm AMS technologv

Contractor
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Figura 7.3: F1_50 segnale analogico e digitale in uscita dal CLARO, accumulato e singolo.
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™ Excerpt from the thesis
| Results from the simulations of || work:  “Studio ~  delle
' " " . prestazioni di un sistema di
\ the "CLARO" ASIC, Claudio ||, P -
01 —G—G#II—DQ%ZO—I—,LIN-EN%J-GHO—— fotorivelatori SiPM basato
Bicocca sul nuovo ASIC “CLARO"
) ‘ , ‘ , - Enrico Calabrese, Dec 2012,
[} 50.0 100 150 200 250 300 .
[ 126.58ns [ 1.2614V time (ns) Unl"Fe
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