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On-track Electronic 
Signaling

SoCe

ÅDemand for a network infrastructure:

ÅOptimized in terms of:

ÅData throughput

ÅLife cycle costs

ÅScalability

ÅFeaturing:

ÅHighest levels of availability

ÅEasy integration into existing 
infrastructures

ÅSecurity

ÅSafety



On-track Electronic 
Signaling

Solutions based on High -Availability Ethernet 
(HSR/PRP):

ÅRedundancy with Zero-delay recovery 
time

ÅSwitch -less Ring Network topologies 
(HSR)

ÅLatency worst case known Ring 
Network topologies (HSR)

ÅFull compatibility with standard 
Ethernet (PRP)

ÅSeamless HSR-PRP merging

ÅRedundant PTP
SoCe



On-track Electronic 
Signaling

Solutions based on Time-Sensitive Networking 
(TSN):

ÅRedundancy with Zero-delay recovery time 
(802.1CB)

ÅNetwork topology simplification :

ÅDeterministic Ethernet

ÅAdvanced QoS for Real Time traffic: 
Scheduled, Reserved, Best Effort

ÅOT/IT traffic integration in the same 
network



Rolling Stock

SoCe

ÅEvolving TCN-Train Communication Networks 
with Time-Sensitive Networking (TSN):

ÅSimpler Network Infrastructure

ÅSimplified integration due 
Interoperability

ÅSupport for :

ÅControlled network latency 
(Deterministic Ethernet )

ÅZero-delay recovery time 
Redundancy



Rolling Stock

ÅEthernet Train Backbone (ETB)

ÅEthernet Consist Network (ECN)

SoCe ETB/ECN Layout proposed by CTA  (Source SAFE4RAIL D1.9)



Rolling Stock

ÅTSN Streams over ETB (Source SAFE4RAIL D1.9)

SoCe



Rolling Stock ÅIEEE 1588 based accurate synchronization distribution

SoCe PTP: Trains after coupling and inauguration (Source SAFE4RAIL D1.9)
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1G/10G Managed 
Ethernet Switch IP

SoCe

ÅDesigned for Critical Systems:

ÅScalable up-to 32 ports

ÅNo-frames lost at full-speed

ÅDistributed memory for low-latency

ÅIEEE 1588 Synchronization

ÅRedundancy: (MR)STP, DLR, MRP, 
HSR/PRP



1G/10G Managed 
Ethernet Switch IP

ÅEnriched with Advanced Switching 
Features :

ÅEthernet Type based switching

ÅFully VLAN support

ÅMulticast Filtering

ÅConfigurable Jumbo frame support

ÅComplete Statistics

SoCe



1G/10G Managed 
Ethernet Switch IP

ÅCybersecurity Support :

ÅHardware filtering for IEEE 
802.1X

ÅFrame Rate Limiting

ÅBroadcast Storm 
Protection

ÅEmbedded Port Mirroring 
capability

ÅOptional Wire-speed 
security

SoCe



1G/10G Managed 
Ethernet Switch IP

ÅEasing the integration for 
the designer:
ÅFully parametrizable in Vivado IPI

ÅSoftware support: APIs and GUI

ÅReference Designs

ÅSoMs and Development Platforms

SoCe



10G Managed 
Ethernet Switch IP

SoCe

ÅHead-of -Line blocking free architecture to 
support:

ÅFull-speed switching at 10G

ÅSwitching availability even in congestion 
in output ports

ÅLow-latency thanks to MAC queries 
parallelization

ÅAll features included in 1G Managed 
Ethernet Switch IP



Time-Sensitive 
Networking IP

ÅAll -in-one flexible solution for TSN:

ÅFully parametrizable in Vivado IPI

ÅNumber of ports

ÅDesired TSN features

ÅSoftware stacks supported

ÅReference Designs and 
Development Kits

SoCe



Time-Sensitive 
Networking IP

ÅComplete TSN features to build a node 
according to your Profile:

ÅTime-aware Shaping

ÅCredit-based Shaping

ÅRedundancy

ÅPre-emption

ÅInteroperable Configuration

SoCe



Synchronization IPs

ÅFull solution for IEEE 1588v2 (OC, BC, 
TC): IPs & SW

ÅIEEE 1588v2 Slave-only CPU-less IP 
(hardware only implementation)

ÅIRIG-B Master, Slave and IEEE 1588v2 
combined IPs

SoCe


