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NaNet Project Objectives NaNet-1
a Implemented on Altera Stratix IV dev board (EP4SGX230KF40C2)

Q 1GbE PHY Marvell 88E1111
Q TTC daughtercard with HSMC connector for timing (clock, SOB/EOB) and trigger signals
Q Supports three additional APElink channels (20 Gb/s each ) with HSMC daughtercard

Design and implementation of a family of FPGA-based PCle Network Interface Cards:
Q Bridging the front-end electronics and the software trigger computing nodes.

Q Supporting multiple link technologies and network protocols.

Q Enabling a low and stable communication latency.

a Having a high bandwidth.

Q Processing data streams from detectors on the fly

Q Optimizing data transfers with GPU accelerators.
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Case Study: NAé62 RICH Detector

Ring-imaging Cerenkov detector
Q Pion-Muon discrimination.
Beam -&,. Q 70 ps time resolution. At @156 25N 10GbE link
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Rings pattern recognition and fit also performed on GPU: RX FIFO Decompressor Altera
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Q New algorithm (”AlmageSt") developed for traCkleSS, faSt, Gl SIoGloReLY oL X RX FIFO Decompressor Altera
and high resolution ring fitting RXFFO ]| [Decomressor 10 GhE MAC aver

Q Rough detection of particle speed (radius) and direction
(centre).

a few ps per event (on NVIDIA K20x).

a A fully UDP/IP 10GbE Link (IEEE 802.3-2005 compliant) implemented in hardware.
N = Altera 10GBASE-KR PHY block; Altera 10 GbE MAC layer
om0 = 10 Gbit UDP/IP Core adapted from 1 Gbit UDP/IP core at www.opencores.org

0 4 TEL62 for RICH detector = AXI-lite data interface working @ 156.25MHz
= 8X1GbE links for data r/o » Fully customizable IP and MAC address
» 4x1GbE trigger primitives = ARP level functionalities. 256 entry cache for IP-to-MAC address translation
= 4x1GbE GPU trigger = PHY block tested with an optical cable 3m long

Q Events rate: 10 MHz O NaNet Transmission Control Logic

a LO trigger rate: 1 MHz = TX path: APEnet/AXI/UDP protocol translation
= RX path: UDP/AXI/APEnet protocol translation. Virtual Address Generation. Data flow Manager.
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