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Application Overview A Simple Introduction to XAUI Prerequisite Information:



The Figure above shows the IEEE 802.3 logical layers and their relationship to the OSI reference model. Most people see this diagram in various forms during college but pay no attention to it. In the early days of Ethernet, there were needs for the MAC layer to be able to interface with different PHY layers because of the different evolving PHY layers such as 10Base-5, 10Base-2 and ultimately 10Base-T. The AUI (Attachment Unit Interface) was the interface used. For Fast Ethernet, an equivalent interface was known as MII (Media Independent Interface) but it never really caught on. From Wikipedia, “Being Media Independent means that the same MAC-block can be connected to several different types of PHY-chips.” The HP old timers will remember the early HP UNIX workstations which had an Ethernet MAU connector which could be used with different transceivers.
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AUI Connectors



HP 28685B Transceiver with an AUI connector for the early HP Unix Workstations



The table below shows the various Ethernet speeds and available MAC-PHY interfaces. Ethernet Fast Ethernet Gigabit Ethernet



MAC-PHY Interfaces AUI – Attachment Unit Interface MII – Media Independent Interface GMII – Gigabit Media Independent Interface RGMII – Reduced (pins) GMII



10 Gigabit Ethernet



SGMII – Serial GMII XGMII – 10 Gigabit Media Independent Interface XAUI – 10 Gigabit Attachment Unit Interface



SGMII is a serial version of the parallel GMII and RGMII interface. It is used in GBIC devices. XAUI is also a serial version of the XGMII, providing all the benefits of going serial over parallel.
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XAUI XAUI is a 16 pin replacement for the 74 pin XGMII. The 16 pins are 4 differential pairs for TX and 4 differential pairs for RX. Each pair has a signaling rate of 3.125Gbps. XAUI stands for 10 Gigabit Attachment Unit Interface. It is defined in Clause 47 of IEEE802.3 and was incorporated into the 802.3 specification in revision 802.3ae2002. Some technical details: Quad SerDes or 4 lane SerDes Uses 8B/10B encoding AC Coupled Up to 50cm links (higher distances with equalization) XAUI is used most commonly in the backplanes of 10GbE systems. It is also used as the interface for 10 gigabit pluggable modules and therefore is present in the chassis of routers/switches and their associated modules. XAUI is used as the interface for the XENPAK, XPAK and X2 pluggable 10 Gigabit Ethernet modules. The XFP modules use a technology called XFI which is 10 Gigabit Ethernet over single differential pair. Many XFP modules however have a XFI to XAUI chip and ultimately uses XAUI as well. XAUI can be found on the backplanes of switches, routers, and ATCAs. It can also be found on high performance computing servers. XAUI has proven to be a popular and versatile interface, and it is also used in other applications apart from 10 Gigabit Ethernet. XAUI is also used in 10 Gigabit FibreChannel (4x3.1875Gbps). Broadcom also has a XAUI derived proprietary interface (called HiGig) that runs at 4x3.75Gbps). XAUI has been adapted into a 10 Gigabit Ethernet PMD known as 10GBASE-CX4, part of IEEE802.3 since revision 802.3ak-2004. This standard uses XAUI signaling over Infiniband 4x cables to transmit 10 Gigabit Ethernet over copper. Another 10 Gigabit Ethernet PMD based on XAUI will be 10GBASE-KX4. It is similar to 10GBASE-CX4 but it is used for backplane Ethernet. Who are my customers? Network and network storage equipment manufacturers and their vendors. E.g. Cisco, HP, 3Com, Nortel, Allied Telesis, Finisar, etc. Occasionally there will be customers who use XAUI for non-networking related purposes as it is a cost-efficient method of transmitting 10Gb over a backplane. Are there other Agilent solutions for XAUI testing? The PLTS software supports XAUI backplane characterization with TDR or VNA. Receiver testing is supported by the ParBERTs and Serial BERTs.
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What connectors does XAUI use? The XAUI spec does not define any standard connector, as it was meant to be a chip-to-chip interface. However, there are popular industry standard connectors which are in use for XAUI. They are: a.



Tyco HM-Zd / ERNI ErmetZD – most commonly found in ATCA chassis and AMC modules, Adapter to SMA available from F9 Systems and others.



b. CX4 – Infiniband 4X connector. Adapter to SMA available from GORE and others. c.



The popular 10GbE modules usually have fixtures which bring the XAUI signals into SMA.



d. Use solder-in probes. Not recommended for doing real compliance testing, as specs are defined into 50Ohm loads. References: http://www.commsdesign.com/showArticle.jhtml?articleID=16505086 http://en.wikipedia.org/wiki/Media_Independent_Interface http://en.wikipedia.org/wiki/Attachment_Unit_Interface http://en.wikipedia.org/wiki/XAUI Agilent App Note 5988-6960
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