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Facility for Antiproton and Ion Research (FAIR)
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Extended particle accelerator located in Darmstadt at GSI

» Beams of all ion species (hydrogen to uranium) plus antiprotons

« High beam energy: 35GeV/u for uranium, 30GeV for antiprotons

« 18 research programs

« 2500 scientists and engineers from 45 countries involved

* 1200ME total project costs

* Operation costs are estimated to be 118M€ per year

* First beam experiments in 2012, last component first operates in 2015
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— Existing Facility
— New Facility
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The Compressed Baryonic Matter experiment (CBM)
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« Baryon: subatomic particles made of three quarks (e.g.: Proton: uud)

» Strong force: holds quarks together
* Gluons: strong force carrier particles

« Idea of CBM: compress baryonic matter until a quark-gluon-plasma emerges,
then detect and analyse resulting particles (next slide)

« High compression: reached by colliding beam ions with fixed target foil

* Good introduction into particle zoo: www.particleadventure.org
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Generating the Quark-Gluon-Plasma (QGP)
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Electromagnetic
Calorimeter (ECAL)

Resistive Plate Chambers (TOF)

Transition Radiation __
Detectors (TRD) >
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Silicon Tracking
System (STS)

Ring Imaging Cherenkov Detector (RICH)
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Silicon Tracking System (STS)
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_ nXYTER

* n-XYTER: neutron XY (coordinates) Time Energy Readout
* 128 channels in AMS 0.35um
 Digital time-stamp generation, analog energy readout

» Design finished and under test today
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LS Schaltungstechnik &

21.05.07 Towards CBM-XYTER Simulation



PILLLLALLLLAL) UL L L

L e L

PTTLLLLLLILLL L

I- !I I! 21.05.07 Towards CBM-XYTER LS Schaltungstechnik &

Simulation



Design study: Test CSA in UMC 0.18 um (TC-UM?7)

I analog output

INnput I/ shaper discr. digital output
Main parameter:

Test ASIC TC-UM7 (submitted » Size of Cf: 250fF

19" February): « Detector capacitance: variable

* Explore UMC 0.18 pm «  DC-Feedback: O'Connor

* Main focus on noise and power - Shaper type: simple 1% order

* Get practical experience - Digital and analog outputs
* Size of input MOS: variable
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TC-UM?7: Single channel schematic (1/2)
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TC-UM?7: Single channel schematic (2/2)
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TC-UM7: Schematic of the low noise amplifier stage
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TC-UM7: Transient simulation
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TC-UM7: Equivalent noise charge (ENC) simulation
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Detector capacitance
OpF, 5pF, ..., 40pF
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Towards the next generation: CBM-XYTER

Challenges:

* In general: Redesign n-XYTER architecture, identify and improve weak parts
* Think about radiation hardness
— Radiation dose
— Leakage currents, threshold shifts, SEU, etc. in UMCO018
— Radiate some test chips (e.g. Matthias)
« ADC for energy quantification on chip
— One ADC per channel versus one ADC per chip
* Synchronisation between chips
— Timestamp needs precisely defined global reset
— Find a simple and solid method
* Definition of working packages
— How to combine different building blocks?
— Who handles which working package?
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