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Ø Summary from SVT parallel sessions 
Ø TDR status 



SVT Parallel sessions 
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}  Many tests done to understand the high SVT rates from Dec. 2011 production  
}  Total rates (several sources included) were too high for SVT (not only in Layer0) 

}  Pairs increased a lot w.r.t May 2011: in L0-1-2 +40-20% x2.5-x4 in L3-4-5!!!!  
}  Some reasons understood and fixed, but pairs rates still higher than before +20% in 

inner layers +80% in outer layers (different material in the I.R. is important for 
external layers)   

}  Touscheck is as high as pair in L1-5. Rad Bhabha not negligible in L3-L5 
}  Some sources still to be included (beam gas almost ready) and new shielding 

configuration need to be studied  
 

SVT – Background Update 

x5 safety 
included  

Strip 
rate kHz  

Joint Background Workshop with BelleII in Feb. very useful: 
}  Discrepancy with BelleII pairs estimate has been solved and our result is still valid.  

}  The factor 15 was due to some “problems” in the initial BelleII value and to some misinterpretation 
of our results by Belle colleagues.  The hit rates expected in Layer0 for both experiments is 
consistent. SuperB estimate also agrees with measurement performed with SVD Belle data.  

R. Cenci - Maryland 



Ø  Performance for analog FE channel simulated (PV/BG fast 
channels for Layer0-3 & MI slower channels for Layers4-5)  

Ø  Shaping time reduction under evaluation to mitigate 
background impact. Shorter shaping time gives:   

à  lower inefficiency due to analog dead time 
à  better hit time resolution and lower occupancy 

à  Selectable shaping time will be implemented 

Strip FE chip development (I) 
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Ø  Need to develop 2 new chips since existent chips do not match all the requirements : 
analog info, high rates in inner Layers (2 MHz/strip in L0) & short shaping time 
(25-100ns), long shaping time (0.5-1 us) in Layers 4-5  

PV,BG, 
MI,PI,BO ++ 



Ø  Readout architecture simulated VHDL (BO/PI)  : 
Ø  Evolution of our readout architecture for pixels 
Ø  Hits stored with their timestamp (TS) and pulse 

height (TOT) inside in-strip buffers. Only 
triggered TS hits are readout by peripheral logic 
and sent to output bus.  

Ø  100% digital efficiency even for high Layer0 striplet 
rates (2 MHz/strip)  

Strip FE chip development (II) 

Ø  FE chip work completed for TDR 
Ø  Next step: prepare first FE chip submission 

with IBM 130 nm -  Nov. 2012 

F. Giorgi (BO) 
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Update on sensor and fanout design in Trieste  
I. Rashevskaya (TS) 

•  Very detailed work to assemble and measure sensors 
capacitance in different bonding configuration (ganging 
vs pairing). Measurements on fanout prototypes (now in 
production at CERN) also foreseen. 

•  Sensor and fanout geometry defined.  
•  First detailed table with sensors & fanouts parameters supplied  by TS to FE chip 

designers for noise evaluation. Will be udpated after some measurements. 
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Hit time resolution and analog efficiency study  

2.  The time of arrival of a particle t0 estimated from the 
hit crossing time tth and the time walk. twalk  

! 0 =! th !!walk

depends on time stamping can be estimated with 
amplitude measurement 

Ø  Detailed MC simulation, with present FE chip configuration, to evaluate: 
1.  analog efficiency using info on energy deposited per strip (from Bruno)  
2.  hit time resolution à  time window cut for reconstruction à minimal offline occupancy 

Layer tp 
[ns] 

tp/
TCK,T

OT 

fCK,TS 
[MHz] 

σwalk 
[ns] 

σt0 
[ns] 

0 25 3 30 2.1 9.8 

1 100 3 30 8.3 12.7 

2 100 3 30 8.3 12.7 

3 200 3 30 16.7 19.2 

4 500 3 30 41.7 42.8 

5 1000 3 30 83.3 83.9 

L. Ratti (PV) - L. Bombelli (MI) 
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1.  Hits arriving when the channel is already above threshold 
are not seen; this analog dead time depends on pulse height 
and affect the efficiency (x5 safety on back. rates included) 

Important inputs for performance studies 



}  High occupancy can also affect reconstruction but  fastsim cannot be used to evaluate this effect.  
}  Discussion started but need more manpower on SW to face this issue! 

Update on Fastsim performance studies  
N. Neri (MI) 

Fastim used to evaluate some effects of high background on SVT performance: 
Ø   low hit efficiency due to analog dead time ~ 90 % in some layers 
}  resolution worsening due to high offline occupancy 

}  hit merging and pat rec confusion algorithms add bkg hits to the track 
}  offline occupancy achievable with tight cut on hit time  
}  ~4-6% in L0-L3 and ~2.5% in L4-5 (x5-x10 w.r.t. BaBar!)  

}  Many tests done to check initial discrepancy in 
background estimates using  fullsim vs. fastsim (thanks 
to M.Rama and A. Perez fro their help) 

}   Partly solved, difference anyway expected for the 
different details implemented.  

}  Several validation tests performed by Nicola to use fastsim 
tools for SVT studies.  

}  Effects on track parameters and vertex resolution studied  

}  Machinery now in place and first exercise done BUT 
need to plug in “final” background numbers to 
evaluate the effect on performance.    

}  Performance with striplets and pixels will be evaluated 
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R&D on pixel for Layer0 in Italy (PV/BG/BO/PI) 
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•  Next submission with Vertical Integation 
technology (2 CMOS layers interconnected): 

–  APSEL_VI: DNW MAPS matrix 128x96   
–  Superpix1: FE chip for hybrid pixel 32x128  

•  Latest readout architecture implemented 
–  Sparsification in-pixel, Fast timestamp 100 ns 
–  Data push & triggered  
–  Target Layer0 with 100 MHz/cm2 hit rate 

•  Layout in the final stage… 

L. Ratti, “Update on microstrip front-end and Layer0 pixel upgrade”, III SuperB Collaboration Meeting 

3D technology based Layer0 upgrade 

For the upgrade of the Layer0, two 
different solutions based on vertical 
integration technology are being pursued 
hybrid pixel (Superpix1) 

Both designs are in the final stage, 
although a couple of points still need to 
be addressed 

1 st wafer 
2

nd wafer 

WB/BB pad 

TSV 

Inter-tier 
bond pads 

12 

DNW monolithic pixel (ApselVI) 

parasitic extraction 
overall system simulation 

The submission deadline, initially set for 
March 26th, has been postponed to some 
time after June (waiting for prototypes 
from the Fermilab run and from the first 
CMP run) 

L. Ratti, “Update on microstrip front-end and Layer0 pixel upgrade”, III SuperB Collaboration Meeting 13 

ApselVI, DNW MAPS matrix with fast 
sparsified readout 

128x96 pixels 

10x5.2 

Superpix1, front-end for hybrid pixels 
128x32 pixels 

10x3.5 

DNW MAPS 
3.25x2 

Hybrid pixels 
Daisy chains 

3.25x2 

Prototype submission for the Layer0 upgrade 

Design activity carried out by Luigi 
Gaioni, Gianluca Traversi (Bergamo) 
Filippo Giorgi, Alessandro Gabrielli 
(Bologna), Alessia Manazza (Pavia) 
and Fabio Morsani (Pisa) 
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…but they haven’t lost their sense of humor!  
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L. Ratti, “Update on microstrip front-end and Layer0 pixel upgrade”, III SuperB Collaboration Meeting 13 

ApselVI, DNW MAPS matrix with fast 
sparsified readout 

128x96 pixels 

10x5.2 

Superpix1, front-end for hybrid pixels 
128x32 pixels 

10x3.5 

DNW MAPS 
3.25x2 

Hybrid pixels 
Daisy chains 

3.25x2 

Prototype submission for the Layer0 upgrade 

Design activity carried out by Luigi 
Gaioni, Gianluca Traversi (Bergamo) 
Filippo Giorgi, Alessandro Gabrielli 
(Bologna), Alessia Manazza (Pavia) 
and Fabio Morsani (Pisa) 
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First INMAPS lab tests & 
beamtest results for  3D analog maps  

S. Bettarini - PI 
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Gain Calibration on pixel(31,31) by Cinj 
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The pixel having analog output used to verify the correct working point  
(Rif_FB, Rif_Mir, Rif_IN): Vout has a RMSnoise~2.4 mV. 
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Gain calibration: Fe55 source 

With 1-h statistic, apparently no peak is present (RMSnoise~2.4 mV). 
Note: The #evts in the photo-peak (1640 e-) is proportional to the depleted volume  
(small electrodes!much less in inmaps than in DEEP-N-well MAPS) 
Considering the spectrum “endpoint” @ 130 mV ! Gain~500 mV/fC 
To be done for chips on High-! substrate 

Scope 
THR 
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Response to a Fe55 source 
Matrix acquired at THR = 2250 DAC (! 60 mV) 
Some pixels are not responding and dis-umiformity inside the matrix. 
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From Fe55 :G=320 mV/fC 
 
MPV = 53.5/G/1.6e-4=1044 e- 

Qcluster [mV] 

After syncing the DAQ telescope  
and the DAQ maps, the info is  
merged. 
Find the max ph in a 1us after  
the scint. pulse. 
Sum the ph@time-max  
of other 8 pixels to give the  
Qcluster  

NOISE 

INMAPS 32x32 matrix •  INMAPS CMOS process with 
quadruple well & high resistivity 
substrate to improve charge 
collection efficiency and radiation 
resistance 

•  Latest readout architecture 
implemented (specs for Layer0) 

•  ENC ~ 30 e-. 

•  Readout is working. 

•  Need to investigate detailed 
features and possible source of 
crosstalk   
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Tests of the layer with sensing 
electrode and analog front-end 

in APSEL chips from the first run 
of the 3D-IC consortium 
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Digital layer 
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Tests of the layer with sensing 
electrode and analog front-end 

in APSEL chips from the first run 
of the 3D-IC consortium 
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3D MAPS, sensor+analog layer 
test structures  
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Update on MAPS activities in UK 
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•  Characterization of several MAPS chips (produced with 
INAMPS process for other applications) will give important 
information on the technology.  

•  The design of a MAPS chip with SuperB specs can be done 
during this R&D  project 

•  The team now fully in place !"#$%&"'('%
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A. Bevan (QMUL) 
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R&D activities on MAPS in Strasbourg 

Strasbourg shown a detailed & interesting plan of CMOS MAPS submissions to 
reach specs for ALICE pixel upgrade with good synergy with SuperB Layer0 specs. 
 

1

!   Focus on 0.18 µm High Resistivity CMOS pixel sensors developments, based on a 
    rolling-shutter architecture, with following performances extrapolated from achieved  
    and beam-tested chips + simulations: 
       "  short read-out time ~ 1.5 µs,
       "  low power consumption: < 1 W for 1 cm of read-out row.

!   Steps to design the sensor:

      " migration to 0.18 µm process, 
      " elongated pixels,
      " in-pixel discrimination,
      " optimised rolling-shutter.

!  Chip submissions:

     -  MIMOSA-32:  validation of the 0.18 µm technology
              " Submitted in Oct. 2011, delivered in January 2012.
           " Beam test plans:   June 2012 (analog output) and Aug. 2012 (digital output).

     - MIMOSA-22 THR:  validation of the optimised rolling-shutter architecture
           " Submission foreseen July 4th, 2012.

     - Next submission foreseen in Oct./2012 or Dec./2012 to test the sparsification.

Strasbourg activities on CMOS pixel sensors
1. chip developments

! AROM sensor

I. Ripp-Baudot 
(IPHC Strasbourg) 

5

current work plan: chip design 
4. Elongated pixels

  !   Larger pixel size in one dimension 
        ! less rows to be read-out.

  !   Pixel length of 80 µm (instead of 20 µm) 
       ! r.o. speed increased by a factor of 4.

Main limitations: 

  " Loss in spatial resolution   ?
        -  test of 18.4x73.2 µm2 pixels with SPS 100 GeV beam 
            ! #s.p. = 5-6 µm in both direction (diodes are staggered).
        -  use of a double-sided ladder ! factorisation of the requirements:
                 " one side is optimised for time stamping, 
                 " the other side takes over the spatial accuracy.

  " Charge collection efficiency and radiation tolerance  ?
        - large pixel sizes ! more charge carrier recombinations  (non-ionising rad.)
        - lower sensing diodes density ! leakage current increases (ionising rad.)
             ! optimise the balance between number of sensing diodes & S/N.

Starting point:   
•  MIMOSA-28 chip: 0. 35 um process, rolling shutter 

design à100 us timestamp, Power ~ 200 mW/cm2. 
Final goal:   
•  AROM chip (Accelerated ROlling-Shutter Mimosa 

chip) 0.18 um process, in-pixel discriminator + 
optimized rolling shutter  

 à 1.5 us timestamp, Power ~ 1W /cm2. 
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Update on HDI design and peripheral electronics  
M. Citterio(MI) 

Progress on the definition of the ON detector reading chain. 
Still some options open and not all the details defined.  
Choices are a compromize among: 
•  data rates, number of lines & where to put serialization  
•  space is critical for HDI, connectors, copper bus, transition cards 

8 
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High rad area 15Mrad/year ON detector 

low rad area 

Optical Link 
2.5 Gbit/s to ROM 

Counting room 
Std electronics 

FEB 

DAQ chain independent on the 
chosen FE options 

 Optical 1 Gbit/s  

< 1 m LV1 

HDI card design is ongoing 
Data Encoder IC .... Specs are under discussion 
Rad-hard serializer to be finalized 
  looking into a low power/low speed version 
Copper tail: lenght vs data transfer are under study 
FEB + ROM as before 

fibers 
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SVT Mechanics F. Bosi (PI) 

•  All the details of the SVT modules in        
the 3D model of the I.R. (ribs, fanouts ..) 

•  Good collaboration with QMUL and Milano 
eng. to complete the design for TDR. 

•  Progress shown on pixel module support 
with microchannel cooling. 

• Insert a temporary cage to make SVT/Be pipe more rigid then slide 
criostats, W conical shields, cage + SVT+Be pipe w.r.t W cilindrical shields    
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Ø  Detailed procedure for quick 
demounting defined 

 

Ø  Many details can be refined but now concentrate on TDR writing. 
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A. Oyanguren (IFIC - Valencia)   

Ø  Group is proposing to contribute to: 
Ø  FEE Electronics design and simulation 
Ø  Silicon sensor testing 
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Ø  Silicon Sensors: geometry defined and detailed measurements of parameters under way 
for better noise evaluation. 

Ø  Fanouts: Layer1-5 - prototypes in production at CERN : Layer0 - some details still to be 
defined. 

Ø  FE chip development: simulation activities for TDR completed 
Ø  Next step: prepare first FE chip submission with IBM 130 nm -  Nov. 2012 

Ø  Peripheral Electronics: progress in the design  
Ø  Some work still needed but we can tune the level of details we want to give in the TDR!  

Ø  DAQ & FEboard: Electronics load reevaluated with new inputs (new geometry and 
background rates) 

Ø  Performance studies: many progress in the setup of the machinery with fastsim (ready) 
Ø  SVT Performance with nominal & x5 background with striplets & pixel will be evaluated  

Ø  Pixel R&D is continuing 
Ø  SVT Mechanics: all the components in the 3D model and quick demounting procedure 

defined. Need to start the TDR writing even if some details need to be refined. 

SVT-TDR Status 
Activities almost completed in all areas to have a consistent design 

Ø  Complete the TDR work in ~1-2 months and concentrate in TDR writing to 
have a complete draft by the Elba Meeting. 
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