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MALTA = Radiation hard small pixel CMOS sensor for tracking TJ180nm CIS Process
towards radiation hardness
Developed for application MALTA sensor parameters and - Radiation hard MALTA sensor implemented in high volume
as tracking sensors at HL- performance industrial 180nm CMOS process
LHC with pecifications . Pixel Pitch pixel size 36.4x36.4um?2 « Implant design optimised for high charge collection speed, fast
suitable for pp-experiments: . Matrix size 512 x 512 pixel (MALTA1) and 512 x 224 signal response and radiation hardness
pixel (MALTA2) * Produced on Epitaxial and Czochralski high-resistivity substrates
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* pixel size <50x50um? . sensor thickness optimised to application 50um to @)
* 40 MHz bunch tagging 300um A EEE e . R R R T e A EEE
* Sensor size ~ 20x20mm? . full efficiency (>98%) 2 x105n,/cm2
» Target ENC noise ~ 10 e- + time-resolution <2ns
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* Minimal Threshold ~ 100 e- - minimal threshold after irradiation 120 e- " (©) (d) " (e)

- MALTA sensors implemented into * Most recent measurements on
beam telescopes MALTAZ2 sensors based on
100/300um Cz substrates
E- e e B « Can provide MALTA telescopes and/
MALTA1 sensor on —_—— ——) or MALTA sensors to collaborations
PCB R as reference telescopes or test
. : detectors
MALTAZ2 FE circuit schematics
* Front-end design
optimised for small o W e \i PR « MALTA multi-sensor modules
pixel capacitance and AN pra— ouo |/ assembled to 2-chip and 4-chip
radiation hardness o & o . w ] modules (see poster by F. Dachs) g |
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Outlook: MALTAS3 in development
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» Hits are stored using in-pixel flip- e : . New full-s 1 devel & MALTAS -
flops and transmitted - 2 Sl LWllFelze Sl I evaiejpintsn. A ] puswe. T oovme
asynchronously over high-speed  : {5 .  based on MALTAZ2 front-end | e BT =
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Block diagram of MALTA3
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