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Pixelovy detektor experimentu ATLAS

Froton Beams
Proton Injector |

- Experimental Hall
(Collision point) Barrel Silicon Strip
Detector

Forward Silicon Strip
Detector

Detector for
ATLAS experiment
(displaced for clarity)

Transition Radiation
Tracker

Pixel Detectors

Pixel Detector

Inner Tracker

= 380 mm

- e
2 « Pavel Freundlich » Oct-23, 2012 ON Semiconductor” ﬂN _




Modul pixelového detektoru ATLAS
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Charakteristiky pixelového senzoru ATLAS

*Kfemikova deska typu Float Zone, primér 100 mm
(4"), oboustranné lesténa, tloustka 250 um

svodivost typu N, odpor 4 kQcm, orientace <111>
*Na Si desce jsou umistény 3 Cipy o rozméru 16,4 x
60,4 mmZ2 (990 mm?)

*Pocet pixelu na Cipu: 47 232

*PocCet maskovacich operaci: P strana: 6; N strana: 7
* Minimalni maskovaci detail 5 um

Dodané podklady:

 Detailni specifikace v€etné prejimacich predpisu
» Konstrukce Cipu a layout desky
* Popis technologie vyroby, konstruk¢ni analyza
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Casovy prUbé&h

Etapa Akce Termin
Vyvoj Prvni experimentalni &ipy pro FU AV CR 1. pol 2000
Prihlaska spolecnosti do tendru ATLAS 14.7.2000
Oznameni o vitézstvi v tendru 3.8.2000
Navstéva CERN 11.2000
Kvalifikace Objednavka kvalifikaCnich vzorku 10.10.2000
Prvni dodavka desek do CERN 31.1.2001
Druha dodavka desek do CERN 5.6.2002
Objednavka druhé kvalifikacni série 11.2.2002
Dodavky druhé kvalifikani série 2. pol 2002
Obdrzen ,Provisional acceptance certificate" 11.9.2003
Prvni Kontrakt Dorucen kontrakt na dodavky €ipu v Q1/2004 16.10.2003
Podpis kontraktu na dodavku pixelovych senzort pro ATLAS 28.1.2004
Posledni dodavka senzoru 20.8.2004
Druhy kontrakt Podpis druhého kontraktu na dodavku pixelovych senzort pro ATLAS 16.3.2005
Posledni dodavka v ramci druhého kontraktu 12.9.2005
Fakturace druhého kontraktu 23.11.2005

Zakazka celkem 7,83 mil. Ké ;
FU AV Praha

Univerzita Dortmund

CERN CERN
Univerzita Udine
Univerzita
Albuquerque
Vyroba €ipt, méfeni PFijem zasilky, distribuce Ovéfeni viech elektrickych 208ty ofiem zasilek
elektrickych parametr(, na vstupni kontrolu parametrl, potvrzeni poctu petny prijem zasilek,

expedice vyhovujicich kust povoleni k fakturaci
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Prinosy ucCasti na projektu
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Technicka a védecka spoluprace:

Fyzikalni ustav AVCR v Praze, Dr. Vaclav Vrba
CERN

ZkuSenosti s radiacné odolnymi vysokonapétovymi soucastkami

Reseni vysokonapétovych ukoné&eni &ipQ.

Pasivacéni vrstvy pro vysokonapétove soucastky.

Soucastky vyuzivajici aktivné cely objem kfemikové desky.
ZkusSenosti byly vyuZity pfi vyvoiji jinych vysokonapét'ovych soucastek.

ZkuSenosti s velkoploSnymi Cipy na oboustrannych deskach

Litografie velkoploSnych struktur.

Vzajemna orientace motivl na predni a zadni strané desky.
Manipulace s tenkymi deskami ve vyrobni lince.

Defektivita velkoplo$nych Cipu.

Organizacni zkusenosti

Spoluprace s FZU AVCR, védeckymi institucemi v CR, Evropé
i ve svété.
Intenzivni spoluprace vyzkumu a vyvoje s vyrobni linkou

Financéni pfinosy
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Prinosy ucCasti na projektu

* Nové prilezitosti ke spolupraci, vyzvy k ucasti v tendrech a obchodni pfilezitosti:

Projekt CALICE: vyvoj padovych senzor( ve spolupraci s FZU AVCR v Praze, Ecole
Polytechnique v Pafizi a za finan¢ni podpory Ministerstva priimyslu a obchodu CR.

Projekt BTeV: vyvoj pixelovych senzort pro Fermi National Accelerator Laboratory v USA podobné
konstrukce jako senzory ATLAS.

projekt PHENIX: vyvoj padovych senzord a stripovych senzori ve spolupraci s FZU AVCR v
Praze pro Brookhaven National Laboratory, USA.

Projekt Medipix2: vyvoj pixelovych senzor( ve spolupraci s FZU AVCR v Praze pro CERN.

Ugast na pripravé dalich projektd

- e
6 + Pavel Freundich » Oct-23, 2012 R conductor” 3 ﬂN 4



Ziskali jsme ocenéni ,,ATLAS Supplier Award*
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ATLAS Supplier Award for ON Semiconductor

Supplier of Silicon Sensors for the ATLAS Pixel Detector

The ON Semiconductor Czech Republic foundry of Roznov, Czech Republic has supplied a
total of 515 production sensor wafers containing a total of 1177 production sensor tiles within
the technical specifications for the ATLAS Pixel Detector. These sensors were delivered on
schedule and within budget.

The requirements of the ATLAS Pixel Detector were very demanding. It is the first large-scale
silicon detector to combine such a complex sensor layout (46080 individual pixel implants
arranged as a two-dimensional array within a 10 cm? active area) with extreme radiation
requirements (reliable operation to a total dose of 1015 cm? neutron-equivalent, roughly
ten times higher than for typical strip sensors). Achieving these requirements led to the first
commercial implementation of several new sensor technologies. The high-dose sensor
requirement led to the use of a low-dose boron implantation (so-called “p-spray” isolation)
which allowed breakdown-free operation of the sensors at bias voltages above 600V after
the full radiation dose. The silicon bulk material was specially processed using the DOFZ

ique (diffusion oxygenation at very high temp 10 embed significant Oxygen in the
Silicon lattice and improve the depletion behavior of the material after high radiation doses)
In addition, the need to achieve high quality and yield in volume production required a new
testing capability, implemented as a “bias grid” which allows a complete IV characterization
of the sensor tile with a single set of measurements.

ON Semiconductor, in its Roznov foundry, has produced wafers satisfying all of these
Design of the sensor requirements with excellent yield. As there are three sensor tiles per wafer, and the full wafer
must be bump-bonded, high yield is essential to control the overall cost. The average yield
achieved by ON Semiconductor was 2.3 good tiles per wafer, well above our acceptance
EPR A o /) K900 I fas requirement.

+10 years cpsraton in harsh The ATLAS Collaboration greatly appreciates the efficient cooperation and the excellent
rachation envircoment: 4 e of the ON iconductor Czech Republic foundry, which has contributed

-l Kg\m mv; - ;igniﬁcanlly to the success of ATLAS.
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Dr. Peter Jenni @ Dr. Maximilian Metzger
ATLAS Spokesperson CERN Secretary-General
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