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General principle

Trigger-less system
− No hardware trigger in the readout chain
− All events routed to the farm at 40 MHz
− Event building assured by readout boards + network switches
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Initial implementation
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TELL40

Implementation in ATCA format
ATCA carrier + 4 AMC boards
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AMC40
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ATCA40
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Flavours

From TFC40 
to FE and TELL40s

− Clocks and triggers
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The miniDAQ

Light setup for controlling Front Ends prototypes

− Provides :
● Power supply,
● Clocks
● Cooling
● Slow control
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Reasons for changing

Bufferization issue

− Pull : memory on already very dense back-end boards
− Push : requires expensive switches with memory inside
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New implementation

Full event building in the farm
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Data path

 

New DAQ board
now a PCIe card

PCIePCIe
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PCIe40 board

Arria_10
72 links

MPO
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12
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8
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12

Nominal configuration:
1 bidir link for TFC 
24 GBT inputs → limited by PCIe output bandwidth
− PCIe GEN3 x16 = 110 Gbits/s
− 24 GBT wide bus = 107 Gbits/s

Up to 48 bidir links available on board for low luminosity sub 
detectors → decrease the costs
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FPGA

FPGA  10AX115S4F45I3SGES from Altera
− Features
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Implementation

Design on-going
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Schedule and manpower

2014 2015 2016 2017 2018 2019
Readout card

Project coordination 0,6 0,6 0,6 0,6 0,6 0,6
3,5 3,5 3 1,5 0,5

LLT
Coordination 0,5 0,5 0,5 0,5 0,5 0,5

0,5 2 1,5
Integration

1,5 3

Design, pre-series, production

Muon Firmware development

Commissionning

Nominal scenario 2014 2015 2016 2017 2018 2019

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2

PCIe40 or AMC40_V3 design

LS2

Duplication miniDAQ

Preseries production

Series production

LLT porting

Commissionning
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Conclusion

Many advantages with the new architecture:

− Independance of network interface
− Large memory buffer
− More room in the FPGA (Hard IP)
− Powerful slow control
− Cheaper solution

Few points to closely study

− PC life cycle vs experience duration
− Cooling 
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