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• lot of work is currently done in R&D for LHC 

  upgrades 

 

• lot of technology development MAPS,  

  Monolithic Pixel Detectors 

 

• too much to show this all 

 

• made personal selection, not based on  

  importance 
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The ATLAS Pixel Detector 
• Three barrel layers: 

• R= 5 cm (B-Layer),  
9 cm (Layer-1), 12 cm (Layer-
2) 

• modules tilted by 20º in the R 
plane to overcompensate the 
Lorentz angle. 

• Two endcaps: 

• three disks each 

• 48 modules/disk 

• Three precise measurement 
points up to 2.5: 

• R  resolution:10 m 

•   (R or z) resolution: 115 m 

• 1456 barrel modules and 288 
forward modules, for a total of 80 
million channels and a sensitive 
area of 1.7 m2.  

• Environmental temperature  
about  -13 ºC 
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Impact parameter resolution 

• Impact parameter is used to discriminate primary 

from secondary particles. 

• Key ingredient in the reconstruction of heavy flavours  

(b, c, τ) 

• Resolution is dominated by the first measurement on 

track. 

– At high p, intrinsic detector resolution and alignment. 

      10 μm resolution in barrel region 

PIXEL2012 – 3 September 

2012 
Attilio Andreazza, ATLAS Pixel Detector 5 
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LHC detector upgrades 



Bernd Schmitt / PSI 



Bernd Schmitt / PSI 



Bernd Schmitt / PSI 



Bernd Schmitt / PSI 



Bernd Schmitt / PSI 



Bernd Schmitt / PSI 

X-ray detectors 
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CdTe Pixel Detector Development for 
Synchrotron Radiation Experiments 

 

T. Hirono1, H. Toyokawa1, M. Kawase1, S. Wu1,  
Y. Furukawa1, T. Ohata1,  

 H. Ikeda2, G. Sato2, S. Watanabe2, T. Takahashi2 
 (1JASRI/Spring-8, 2ISAS/JAXA) 
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Introduction 

Detection Efficiency of Sensors 

CdTe has almost 100% detection efficiency up to 40keV, more 
than 50% at 60-100 keV where Si has only 1.5% 
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Design of SP8-02B (Sensor) 

CdTe has a large density and atomic number but a short lifetime 
compared to Si.  
Ideally, electrons, which have a larger mobility and a longer lifetime 
than holes in CdTe, have to be collected for high energy resolution. 
In particular the Schottky type detector functions as a diode device, 
which reduces the leakage current.  

Basic Properties of CdTe sensors   
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Pixel size : 200 μm x 200 μm 

Size of module: 40 mm x 40 mm 

Energy range: 15- 40 keV, 30 – 100 keV with a gain switch 

Maximum counting rate : 107 count/sec 

Window-type discriminator  

Noise count : < 1 count/hr/mm2 

High stability 

Design specification for CdTe detector in SPring-8 
PIXEL2012 Sep 3-7 2012, Inawashiro,  

T. Hirono JASRI/SPring-8 

SP8-01 
 

SP8-02B SP8-03 (final design) 

Small Single chip 
 

10mm 
SP8-02 

Medium size   
3-side buttable chip 
ASIC as SP8-01 

 Multi-chip module 
Optimized ASIC 

16 x 16 pix 20 x 50 pix x 1 chip 20 x 50 pix x 1,2 chips 
3.2 x 3.2mm2 4 x 10mm2 4 x 10mm2, 8 x 10 mm2 
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Pixel Size 

X-ray shadow image with SP8-01 detector 

X [mm] 

Y 
[m

m
] 

In
te

n
si

ty
 [

a.
u

.]
 

Pt/CdTe/Al-pixel 
Gain : High Gain 
HV: -300V 
Exposure time : 10s 
Energy: 32KeV  
 
 
Combined image  
with 4 x 6 positions  

SP8-01(pixel size of 200 x 200 um2) worked as an imaging detector 

PIXEL2012 Sep 3-7 2012, Inawashiro, T. Hirono JASRI/SPring-8 



Bernd Schmitt / PSI 



Bernd Schmitt / PSI 



Bernd Schmitt / PSI 



Bernd Schmitt / PSI 



Bernd Schmitt / PSI 



Bernd Schmitt / PSI 



Bernd Schmitt / PSI 



Bernd Schmitt / PSI 

 

At Berkley they make nice CCDs for low 

energies, however I could not extract 

pages from the presentation so I can  

not show anything…. 



Toward one Giga frames per second 
- Evolution of In-Situ Storage Image Sensors - 

PIXEL2012  
“6th International Workshop on Semiconductor Pixel Detectors  

for Particles and Imaging”  

ETOH, T. Goji & DAO, V. T. Son (Ritsumeikan University)  
YAMADA, Tetsuo* (Tokyo Polytechnic University) 
       (*Speaker) 

September 3 – 7, 2012; Inawashiro, Japan 



An Example of Pixel Arrangement (Pixel Interleaved Array) 
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Charge Collection Mechanism  

（ａ）One Dimensional Si-Bulk Structure, （ｂ）Potential Profile 

Collection channel 

Actually, the high speed limitation will 

be near 1Gfps.  
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Technology 
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8 Oral Talks &  

4 Poster presentations 

Lapis SOI Pixel summary 

Yasuo Arai SOI Pixel Process 

• SOIPIX Collaboration is increasing with regular MPW runs. 

• Steady progress on the Process : Buried p-well, High Resistivity 

Wafer, Larger Mask, Stitching, Nested well, 3D integration … 

• Remaining issues are TID and Cross-talk. 

To solve these issues, Double-SOI wafer is introduced and 

successfully processed. 
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SOPHIAS Detector T. Hatsui 

Large dynamic range X-ray detector (SOPHIAS) is 

successfully operated. The Detector of 3cm x 6cm is made 

with stitching for the first time. 
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3D Integration of SOI Wafer M. Motoyoshi 

3D LSI Integration technology using minimum 5μm pitch 

bump is verified using SOI stacked pixel  detector as circuit 

level test device.   
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35 

20lp/mm 
16lp/mm 

12.5lp/mm 

20lp/mm slits are cleary seen CTF > 50% 

T. Miyoshi 

High spatial resolution is 

confirmed. 

INTPIX5 : 

  CTF ~ 80% in 20 LP/mm 

FPIX1 : 

  CTF > 20% in 8 m slits 

High-Resolution Monolithic Pixel Detectors 
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Very sucessful, nice and enjoyable conference 
 

Well organized with many interesting 

Talks 
 

Lots of good food 

 

Secretariat: 

Yuko Honda, Yukiko Ikemoto 

Session secretaries 

Ryuma Hori, Akiya Takeda, Ryo Ichimiya 

Photographer 

Sebastian Glab 
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Thanks to the organizer !!!! 


