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» Developed at INFN, Torino " Thinned . Manufactured by CiS, Erfurt (Germany) F
Sandwich of sensor, front-end chip “'C — ‘ . Main features: _

and mechanical support 4t Epit:::riigﬁj;;ayerc & - substrate: FZ Si (n), thickness 285 + 10 um
(carbon fiber and carbon foam)

[ Resmowichp ] - resistivity: 2.3 ... 5.0 kQ - cm
with embedded cooling system
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Strip Electronics < Strip Mechanics and Hybridization
« Front-end development: i .  Barrel stave mechanical design:
- ASIC qesigr.\ at INFN, Torino 'H%_P_@—g— I LVM —p o - sandwich of carbon fibers (M55J)
- self-triggering ) I o and Rohacell
- fully digital output sereeleten - embedded cooling pipe and POCO
- precise time resolution (~100 ps) with TDCs HTC carbon foam under the chips
P P P
adapted from the TOFPET chip .
P Thermal glue Cooling pipe Sensor
107 | : ?:ﬁ— el _ ég— Rohacell Front-end chip Carbon fiber Kapton flex PCB
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calculation of baseline noise obtained with current preamplifier-cascode design
without (left) and with full irradiation (right) expected at PANDA end-of-lifetime
radiation dose of 5-10" neq-cm'2

- Hybridization design:
- flex pitch-adapter on a rigid PCB

- Module Data Concentrator at stave level - 2-layer flex PCB

- ASIC design at FH-SWF, Iserlohn - 50 um laser-drilled blind vias

- decoding of front-end data — T - 25 um kapton substrate + 2x12 um

- mapping, clustering TEST copper layers

- slow control functions - e - successfully produced and tested

- interfacing DAQ via serial Sk s e el A - fully integrated flex board

GBT e-links ! - 2-layer flex PCB, ~100 um total thickness
e e S - sensor-chips fanout structure
- first prototype (1 sensor, 1 chip) under test
Schematic of the Module Data Concentrator

Front-end

DAQ chain of the
PANDA MVD
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