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ALICE Read-Out Architecture

The ALICE experiment uses custom FPGA-based computer plug-
In cards as interface between the optical detector readout link
H-RORC | | H-RORC and the PC clusters of Data Acquisition (DAQ) and High-Level
Front End Processing Nodes Trigger (HLT). These Read-Out Receiver Cards (RORC) have
—|'| el T T previously been developed as independent projects by Data

igh Level Trigger (HLT) A qusition (»D-RORC) and High-Level Trigger (=H-RORC).
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Online Event Reconstruction

Limitations after Runl:
Front End Processing Nodes e Optical interfaces are limited in rate and density
M-RORC | | -RORC » Obsolete electrical interfaces, especially PCI-X to host PC

V¥V ¥ || ¥ Y

D-RORC D-RORC D-RORC D-RORC

Develoment of a Common Read-Out Receiver Card (C-RORC)
e et J * Replacing D-RORCs and H-RORCs
Concentrator | Concentrator Y r Y * Compatible with the Runl link rates and protocols
| | D-RORC | [ PRORE » Up-to-date interfaces
Event Bullding Network cocal paa » Highly increased link density, decreasing number of nodes

Data Acquisition (DAQ) iDetect“A'g"”thms' and costs per link

Data Quality Monitoring, |

otorage: - Link rate & data preprocessing upgrade possibilities
PCle compliant form factor

C-RORC Overview

Configuration Flash FMC LPC GTX RefClk SMA Connectors
Bi-Color LED 2x 128Mbit Xilinx VITA57.1 FMC Configurable GTX for additional GTX
in 10-Bracket PlatformFlash XL LPC connector reference clock and system clocks JTAG-Connection

System Clock for programming
MPO/MTP Fibers 200 MHz cable
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Power Connection
via 6-Pin PCle GPU
power connector
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‘ \ 2x DDR3 SO-DIMM
R)J45 Siot: Xilinx Virtex-6 FPGA Two independent SO-DIMMs

4 LVDS pairs, PCle Gen2, 8 Lanes FF1156 package up to 1066 Mbps with Xilinx
up to 800 Mbps. Microcontroller for 8x 5.0 Gbps, connected to LX240T MIG DDR3 softcore

Not for Ethernet configuration monitoring  Xilinx PCle Hard Block

and connection to host via
PCle SMBus lines

Features Status

e Configuration monitoring & management:  PCB layout and prototype production by Cerntech, HU
e Onboard storage for multiple configurations e First boards available since Dec. 2012
 Monitor and retrigger configuration process even  Only minor hardware adjustments required
If PCle link is down « 2" series of boards available since May 2013
 Firmware upgrade via PCle e Extensive hardware tests of all interfaces and board features
 FPGA configuration within less than 100 ms over several months
e Custom scatter-gather DMA engine with 12 channels  All hardware tests have been successful by now
e Host side: Microdriver with userspace library 1! e Test setup at CERN and several institutes
e Online data preprocessing: TPC FastClusterFinder 4! e ATLAS will use the same board for their
e DDR3 tested up to 2x 8GB DDR3 SO-DIMM modules ROS upgrade cederal Ministry
PCle throughput: ~3400 MB/s (SandyBridge) - Common purchase with ATLAS ongoing g;ﬁd;ecsa;mh
Reusing existing fiber installation with break-out fibers  Production of the large series of boards is
and compatible QSFP transceivers about to start.
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