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Current status: single-sided LGADs
e 200 um total thickness
* Passively cooled in air
* MIPS timing precision < 70 ps
* (Carbon timing precision < 30 ps
* |CT-ToF system with 540 channels
« R&D with Fondazione Bruno Kessler
* Performance well understood

Multitude of applications
e HADES/CBM Start/Veto detector
* |on imaging in beam therapy
 S-DALINAC beam monitor
 Reference for sensor diagnostics
- Low material budget critical

LGAD amplification board
 Two-stage pre-amplifier
* AC coupling isolates sighal from HV
* Radiation damage compensation in
diamond sensor demonstrated
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DOGMA readout system
 Developed at EE Lab, GSI
 Modular system design

* Arbitrary system size possible
* No handshake latency
* Fast re-integration of systems
e QOptical link communication
 Use of commercial FPGAs and
ethernet protocol
- Reduces cost and complexity
 DIiRICH5d2 readout board
* Preamp, LE discriminator, TDC
* Successfully used during multiple

Technology upgrade: double-sided LGADs
 Segmented support layer

* Thinning below 100 um possible

— Over 2x material budget reduction

Principle of Operation

* Electrostatic infinite conductive plane

* |mage charge used for calculations

* Moving the charge by even 20 um
 Rearranges surface charge density
* |nduces signal on the power supply
—Enables back side readout

* Moving the charge to the conductive
layer does not yield a signal
* Plane is on constant potential
— Cancelled by image charge

- Same mechanism as Ramo’s theorem
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Back plane segmentation
* Proof-of-principle prototype with
mechanical trenching machined by
Hahn-Schickard Gesellschaft
* Parallel strips for better correlation
* X-Y arrangement for position
resolution in the future
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Sensor bonding to PCB
* Pre-amp board supports 64 channels
per side, LGAD has 86 channels
* Parallel strips complicate bonding
- Possible propagation effects
- Not an issue for X-Y readout

Sr-90 source test results
* Strong linear correlation between Al
and Au side demonstrated

Signal Correlation: Alu side vs Gold side

Alu Layer Strip Number

45 50 55 60
Gold Layer Strip Number

 Some channel pairs connected
* Possibly due to conductive debris
or insufficient trench depth
* Strong linear time-over-threshold
(ToT) correlation
e 99.99% efficiency in good channels

Time Over Threshold Correlation: Strip 50 on Both Sides Response of Gold Side Multiplicity to Alu Strip Signal
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* Time walk correction and cluster
analysis performed
 Timing against reference needed

Walk Corrected Time Difference: Strip 50 on Both Sides Time Difference Projection: Strip 50 on Both Sides
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