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Projects Overview

Hybrid Pixel Monolithic Sensors DEPFET Pixel Passive sensors All silicon modules
.« ATLAS '_AIE/:ASOF;;&EM/Z « Belle Il PXD « ITKpix planar pixel * Wafer scale RDL (iVTX)
— RD53/ITKpix — TJ Monopix 1 /2 — Digital FE chip * DMAPS guard rings * Interposer (MPI-HLL)
(DHPT) * “thin hybrid” sensor
* X-FEL * Belle Il upgrade (VTX) wafer
— AGIPD — OBELIX  EDET
— CoRDIA — Digital FE chip
* Monolithic strips (DMCQ)
(DMASS) — ADC upgrade “28 nm” generic
(DCD) * eFPGA
'_Irgl'g%t‘lg( * rad. hard MCU
« fast ADC

* Lohengrin
— improved OBELIX design

* 'Fast 3D’
— TIA for 3D pixel sensors



Future Directions

Improved OBELIX chip (Lohengrin)

28 nm CMQOS
— fast ADC
— eFPGA /rad. hard MCU (DRD7)

Monolithic strip detector for g-2 (@ J-Parc)

DMAPS for future colliders and LHC upgrades (DRD3: i.e. Octopus)
Thin hybrids (semi-active sensor)

Wafer scale integration (RDL, 2.5D integration)

DCD / DMC upgrade (multi channel ADC / digital FE chip for DEPFET)



Resources

* Two leading chip designers (staff)
— Alexander Walsemann (digital designer)
— Tetsuichi Kishishita (analog designer)
* Postdocs
— Vasiliki Gogolou (Marie Curie fellow, analog designer)
— Sinou Zhang (TCAD, sensor design, monolithic strips)
« PhD
— Kennedy Caisley (ADC design)
— Andreas Ulm (RDL design & fabrication)



OBELIX Chip Development

Schedule of the VTX project
Task Duration 2026 2027 2028 2029 2030 2031 2032
o Q2 Q3 Q4 [+l Q2 Q3 Q4 1] Q2 Q3 Q4 Q Q2 Q3 Q4 Q Q2 Q3 Q4 Q Q2 Q3 Q4 Q Q2 Q3 Qa [*]] Q2 Q3 Q4
= Sensor development 29 1501d
TJ-Monopix2 tests 5 4804 pim—
OBELIX-1 designand fab 3 e RIS
OBELIX1 toss y o wwe e
OBELIX-2 design and fab ] 5504 [ .
OBELIX2 tests ) 2409 TDR __  ee—
+ IVTX development ) 15714 s} :
* oVTX development ) 1570d © =
* Mechalassemb. dvpmt ) 1270d L1
*+ DAQ/Trigger/Ctrl/Env dvpmt) 12254 ok |
* Demonstrator l 750d g - |
Belle-lI ) * Production 2 6304 —
depleted MAPS TJ-Monopix2 * Install. / commissioning 6100 3
Z‘::;i""e ~30x17 mm? 17x17 mm? » VX proiect
Sensitive 30 25-100 o w
thickness Hm Hie « Current critical path = sensor development « 23-24 October 2025: Final design review
Pitch 30 to 40 ym 33 um & 2
« Key decision Q1/Q2 2027: do we need OBELIX-32 * November 2025: adjustments / review feed-back
Signal digits 1 to few bifs 7 bits ToT - Would delay project by ~1.5 years * December 2025: submission process with Tower
:ir:leegraﬁon 50 5 109G s —ER, 12 wafers with 30 um epi layer
TS e July 2026: tests starts
120 MHz/cm?2 > 100 MHz/cm?2
(average) PN
Trigcg‘ere;:l 30 kHz, lat. 10 ps Jérdbme Baudot - Infroduction to the OBELIX-1 review -  IPHC-Strasbourg 2025/10/23 4 } 10
read-ov
Power ~200 mW/cm?2 200 mW/cm?2
TID ~1 MGy 1 MGy
fluence ~5.10" neq/cm? 3.105neolem® S h d I . I'k I t b t
Oper. Temp. room-+ -20°C C e u e IS un ! e y 0 e me
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