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Background

m Xilinx Aurora interface often used in VXS / XMC systems that
do not need the overhead of a higher level protocol
(Infiniband, Serial RapidlO, PCI Express, Advanced Switching)

m Well suited to alternate VXS topologies
- Payload-only mesh or ring
- Switch mesh or ring
- Mixed backplane with >2 switch slots
- Payload-switch in some applications

®m Being used today, but not necessarily interoperable
- Channel mapping order
- Multitude of lightweight protocols on top of Aurora

m Standardization will enhance interoperability of VXS and XMC
ecosystems with FPGA-based endpoints



Aurora protocol

m Raw protocol for FPGA-to-FPGA communication
® Low latency, high throughput efficiency protocol
® Minimum FPGA resources at each endpoint

® Supports streaming or framed transfer

®m Supports simplex or duplex modes

m Supports out-of-band control packets

m Supports channel bonding (1 to N SerDes channels bonded
together into one logical stream)

m License available at no cost from Xilinx for any FPGA, ASIC or
other implementation (not restricted to Xilinx)



Structure

m VITA 55.0 protocol standard
- Defines Virtual Streaming Protocol (VSP) packet definition
- Not specific to any mechanical implementation
- Not specific to underlying link layer

® VITA 55.1 maps VITA 55 to Xilinx Aurora over SerDes links

m VITA 55.2 maps VITA 55 to parallel bus between FPGAs
- Supports homogeneous communications protocol for multi-
FPGA processing cards

m VITA 55.3 maps VITA 55 to Altera SerialLite protocol over
SerDes links
- Altera alternative to Xilinx Aurora
- Similar features, integrated with Altera FPGAs

m Other mappings may follow if market demand exists



Structure

m Aurora-based mappings to mechanical standards

m Goal is to provides interoperability at a Xilinx Aurora level
- Define byte lane ordering
- Define clock speed
- May define use of specific Aurora features

m VITA 41.5 maps Aurora to VXS
- Payload to payload
- Payload to switch
- Switch to switch

m VITA 42.5 maps Aurora to XMC
- Mezzanine to carrier

m Can be used for card-to-card communication with:
- Aurora without any definition of higher level protocol
- VITA 49 to support Digital IF
- VITA 55/ 55.1 to support Virtual Streaming Protocol (VSP)
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VITA 49.0 User-defined Other upper-layer
Digital IF payload format protocols
VITA 55.0
VSP Specification
VITA 55.2 VITA 55.1 VITA 55.x
VSP on chip-to-chip VSP on Aurora VSPon ... (e.g.
parallel bus

Xilinx Aurora
Protocol
Specification

VITA 41.5
Aurora on VXS

SeriallLite)

VITA 42.5
Aurora on XMC

VITA 41.0
VXS Specification

VITA 42.0
XMC Specification
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Example of VSP use case

QinetiQ Callisto VXS switch / processor card
— ¢
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Goals / Decisions

Strong consensus for:
m Primary goal is minimum FPGA resources

m Point-to-point interface
- No switching or routing
- Bidirectional preferred, but unidirectional also supported

m Based on Xilinx’s Aurora interface as first implementation
- No interest in non-FPGA endpoints (no real world examples)
- Some interest in Altera’s serial interface could be supported
- Aurora is open — could be supported on non-Xilinx FPGAs
- Possible support for other Aurora-like link layer interfaces

Multiple asynchronous virtual streams through one physical stream

H
m No standardization of data semantics — interpretation of payload data
m Error detection — but not correction

N

Flow control — simple XON/XOFF semantics at virtual stream level



Status

m Telecons being held weekly on Thursdays at 11:00a ET
m Draft at 0.2, released this week

m Tradeoffs to be discussed in next several calls:
- Summarize feature list, compare to existing transports
- Resolve data transfer models (memory vs FIFO)
- Resolve underlying protocol alternatives

m Starting to plan for a “plugfest”
- VITA 41 VXS payload and switch cards with VSP capability
- FPGA-based endpoints with I/O or processing functions
- Schedule depends on VITA 55 progress
- Anyone that is interested, sign up



