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READOUT HIGHLIGHTS:

• Based on dedicated GEMINI chip 
capable to operate at very high rate 
(up to 5 MCPS per channel)

• Scalable to unlimited number of 
channels (1496 in currente config)

• System distributed across several
FPGA capable to measure position 
of interaction ToF and amplitue of 
the signal (Time over threshold)

• Up to 110 Mcps on a single board 
(tested @ MLZ reactor at 25 Mcps)

• 10 Gbps multiple Optical link to 
connect the detector to DAQ

• DAQ system based with FPGA 
accelerator for realtime event
reconstruction.
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FULL SYSTEM VIEW
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GEM PAD
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64D ASIC BOARD
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TDC FPGA BOARD
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4 PHASE TDC
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Tout = (2 * 2ns) – 0.5ns = 3.5ns 

500 ps RESOLUTION WITH 500 MHz clock AND 4 PHASE
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GATEWAY
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• Convert high speed copper link in bidirectional optical link
• Monitor chain current consumption in order to protect FPGA board
• Inject sync signal in Flywire link cable
• Distribute clock in the chain
• Convert communication protocol
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CLOCK DISTRIBUTION
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DAQ SYSTEM
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• Based on custom PCIE Gen 3 8 lane board
• Kintex 7 Ultrascale + FPGA
• 4 optical link
• Up 100 Gbps bandwidth: 1.6 Gevent/s per PCIE slot capable
• Based on Linux server with 12 cores
• 6x solid state disk array to store data in event mode
• TXCO accurate 25 MHz clock source for T0 time stamping long 

term stability
• Online realtime event recostruction (ToF, ToT and imaging) on 

the FPGA cooprocessor
• Online SANS image reconstruction
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DAQ SYSTEM
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WEB INTERFACE
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256 Channels FPGA read-out
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• 256 channels on a single board
• Up to 0.5 ns time resolution
• TOF/TOT
• Embedded ethernet server: do not 

require additional DAQ board
• Synchronization between multiple 

boards (unlimited number of 
channels)

• Zero dead area: vertical connector 
allow to put board with zero 
clearance



256 Channels FPGA read-out
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