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XTCA for SuperB project
• FTCS 
• ECS
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SuperB detectorSuperB detector
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FCTS requirementsFCTS requirements

 Synchronizing the experiment with the machine.
 Delivering and buffering the clock to the experiment.
 Dealing with the raw L1 trigger decision.
 Throttling the latter.
 Permits the partitioning the system into independent subsystems or 

groups of subsystems.
 Generating programmable local trigger for calibration and 

commissioning.
 Generating different commands (calibration pulse, reset, BxID and event 

ID).
 Managing the stack of IP addresses for PC farm.
 Keeping trace of all event-linked data to put in the event readout
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Overall system achitecture
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FCTM  5

FCTS Architecture 
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FCTS architecture push concept
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FCTS xTCA architecture
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FCTS Boards
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Control & distribution module
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Distribution &     trottle 

CCL duplicator
&

Delay alignment
CCL

Selection

Clock

ECS
InterfaceECS

Fast
commands
(from FTCMs)

To
FE

To
ROM

Tranceiver

Serial
Link

computation

Tranceiver

Receiver
Control Link switch module

Throttle
OR

Switch

Clock

ECS
InterfaceECS

Throttle 
Commands
(to FCTMs)

Emitter

From
ROMsTranceiver

Serial
Link

computation

Tranceiver

X_FPGA path

ARRIA V GXARRIA V GX

FLASHFLASH QDR+QDR+

@ @Data Data

MMCMMC

Clock out

1 serial link
  8 serial links

  1 PCIe link
 1 GBe link

PCIe Clock

Clock In

Optical or copper
Interface

Optical or copper
Interface

  serial links
ECS path

AMC
connector

X_FPGA path

TFC path

Throttle in, out

Clock In and out

 I/O

Mezzanine AMC generic board

Throttle switch module



SuperB XTCA – CERN Lyon 0512D.Charlet

Open questions for FCTS

• FPGA transceiver latency.
• DS92Lv018 FPGA emulation.
• Fast throttle link (links type, number, location,...).
• Slow throttle latency (Ethernet UDP).
• 2 Clocks (CCPM MCH mezzanine manage one)
• FCTS crate form factor ATCA or ATCA for physics (due to the link number).

– CCPM AMC and MSC mezzanine.
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ECS requirement 

SPECS
Slave

SPECS Bus SPECS
Slave

Ethernet Bus

CaverneBaraks

 Configuration system for individual boards located on the detector or crate located 
in the cavern.

Located in radiation sensitive environment, up to 20KRad.
Long distance link, up to 130m.
Multi configuration (multi-drop bus, point to point).
Multi standard interfaces (JTAG, I2C, parallel bus, ctrl I/O).

A A SSerial erial PProtocol for rotocol for EExperiment xperiment CControl ontrol SSystem ystem SPECSSPECS
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   SuperB SPECS slave 
   implementation 
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SPECS slave functions

Features of slave:Features of slave:

   SPECS busSPECS bus: : 
              Point to point slave interfacePoint to point slave interface
              Multi drop Multi drop 

   Parallel interfaceParallel interface::
            Parallel bus (16data, 8address)Parallel bus (16data, 8address)
            32 configurable I/O lines32 configurable I/O lines
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          Long distance I2C busLong distance I2C bus
          On board I2C busOn board I2C bus
          JTAG busJTAG bus
          12 receiver enable12 receiver enable
          12 driver enable12 driver enable

   InterruptInterrupt: : 
            User interruptUser interrupt
                                            Transmission errorTransmission error

   Serial EEPROM interfaceSerial EEPROM interface::
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Ethernet SPECS master
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ECS xTCA architecture
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– Data transport: Ethernet/PCIExpress

Open questions for ECS
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