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- Advantages over “classic” n-in-n/n-in-p electronics
E, 1OOFATEAS Shmcktcn s oere sensors or traditional Monolithic Active « Novel modified process developed in collaboration
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e Full CMOS allows Complex p - substrate context of ALICE ITS
electronics in active area of pixel charge « We carried out initial charge collection studies at
matrix signal CMOS HL-LHC radiation levels (~10"'°n,,/cm?) to study a

electronics

S ecron’es possible application towards ATLAS Itk
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« Thin and high-resolution trackers
« Large depleted volume increases
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sensitivity and provides efficient st (i faee,

» All silicon design to replace present ATLAS Inner detection after irradiation Kolanoski, Wermes / Springer 2016

Detector for HL-LHC b 1
* 1 coverage increased from 2.5 to 4 ATLAS CMOS Development i R |
- Itk Pixel: 5 pixel barrel layers and 5 pixel rings Collaboration *  CMOS is much higher volume and P
. 10,000 modules with 12 -14 m?2 of pixel detectors . 25 institutes — RD on radiation harg ©Wer Price than our present silicon Adding a planar n-type layer significantly improves
« Design of the pixel part is being finalized: inclined CMOS sensors since 4 years sensors due to high volume and depletion under deep PWELL

layout optimization larger wafers « Increased depletion volume — fast charge

 Monolithic CMOS sensors are

developed as option for the
outermost ITK Pixel Barrel layer

« CMOS Modules costs ~ factor ~3 collection by drift
less than hybrid (no bumpbonding,

» Possibility to fully deplete sensing volume with no
no extra FE-chip) oIty to Tully aep ing volume wi

significant circuit or layout changes

Towerdazz 180nm Investigator TJ MALTA for ATLAS

H. Pernegger et al 2017 JINST 12 P06008
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Novel asynchronous readout

* Double-column divided into groups
of 2x8 pixels (“red” and “blue”)

« Buses shared by all groups of the architecture for high hit rate
same colour in the double-column capability with 40bit parallel
* Group number encoded on 5-bit data bus for data streaming
group address bus

5 bit group # bus
5 bit group # bus

Investigator Efficiency after irradiation
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E i ALPIDE development for different readout architectures and . o . Il
- g 1I:Ehe A|h—|C|_5 ITS Upgrﬁlde optimized analog performance : . .
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First measurements on TJ MALTA sensor
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