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EtherCAT Operational Principle

EtherCAT Facts

1 Master up to 65.534 Slaves

1 Frame up to 1.486 Bytes (Process Data)
Real time up to 1000 1/O in 32,5 psec
|/O data stuffed into packets “on the fly“
Data rate 100 Mbit/s

Jitter < 100 psec

Cyclic transmission of 1/0 data

Acyclic transmission of demand data
(parameters, diagnostics, device identification)

communication between slaves are possible
Broadcast, multicast and cross

Typical EtherCAT Ring Design
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source: https://upload.wikimedia.org/wikipedia/commons/1/1f/EthercatOperatingPrinciple.svg
creator: Timmy Brolin, licensed under GNU Free Documentation License
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NAT-AMC-ZYNQUP-ECAT

Field requirement

establish a high-precision timing source via MTCA, simultaneously connected to up to eight ECAT networks (standard
ECAT solutions usually connect to one ECAT network only)
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source: https://upload.wikimedia.org/wikipedia/commaons/1/1f/EthercatOperatingPrinciple.svg
creator: Timmy Brolin, licensed under GNU Free Documentation License
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EtherCAT topology with NAT-ECAT-ZYNQUP

Master 1

ECAT
Master n
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NAT-AMC-ZYNQUP-ECAT

Solution
Xilinx Zynq® Ultrascale+ based double-width mid-size AMC
Frontpanel elements:

1x SFP port to optical ECAT network
8x RJ45 sockets to ECAT networks

4 ECAT slaves in ring architecture
8 slaves in proprietary star or tree architecture

1 USB port for update (JTAG)
Backplane
1GbE (ports #1 and #2)
x1 PCle (ports #4 and #8)
TCLKA-D
Options
ECAT master implementation possible utilizing
integrated ARM cores
double width => single width with 4x RJ45 only
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Summary

Simultaneous sync/clock and data-stuffing via uTCA to different EtherCAT
networks

Economic bridge between EtherCAT and uTCA

Scalable number of EtherCAT slaves in uTCA
n* 4, n*8 /9 EtherCAT slaves per AMC card

More than 1 card per UTCA system possible
Sync via PCle port 4 and/or 8

Sync via GbE port 1 and/or 2 plus update
Sync via PtP link Port 12-15 LVDS
Sync via Bus Port 17-20 MLVDS

Joined development with XFEL (cermany/Hamburg)
field validation by XFEL Q2-Q4 2021 (ongoing)
General available Q1/ 2022
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Thank you very much!

Herbert Erd
Strategic Business Development Manager o 0

herbert.erd @nateurope.com \M/

Tel: +49 228 965 864-42

Mob: +49 172 521 6162 ?
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! N.AT. GmbH
Akira Sato Konrad-Zuse-Platz 9
StarBridge, Inc.
sato@starbridge.to.jp 53227 Bonn
Tel: +81-42-521-7081 Germany

www.nateurope.com
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