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What is ETHERNET Powerlink?

Meet the rising star of the Ethernet motionbus world.
ETHERNET Powerlink is a high-speed, digital motionbus solution connecting a motion controller to multiple drives and I/O points using standard Ethernet networking hardware.  This centralized, real-time communication system for automation and motion control has helped make Ethernet deterministic for real-time industrial applications.  One way to better understand this technology is to examine a number of its ancillary components.

Motionbus

A motionbus is a digital communications network that replaces the traditional analog +/- 10V command signal between a motion controller and a drive.  In today’s digital world, it doesn’t make sense to pass an analog signal from a digital controller to a digital drive. When we do this (and most drives still do), we must first convert the digital signal from the controller to an analog signal, then send it over an expensive, highly shielded cable to the digital drive, where it is then re-converted to a digital signal for the drive to process. 

[image: image2.jpg]


Instead of an analog control 

signal, a motionbus controller 

sends a digital position signal 

to the motionbus drives. Now 

the control signal remains 

digital from source to destin-

ation, avoiding costly and 

time-consuming A-D and D-A 

conversions.

In addition to the advantages of 

digital communications, a 

motionbus is designed with a 

high enough bandwidth to pass both control information and motor feedback information. This eliminates the need for a feedback cable from the drive to the controller, thereby reducing system wiring from approximately 20 wires per axis down to either a few wires or a single fiber optic line. Additional system benefits are then realized with faster installations, lower maintenance costs and higher system reliability.

Ethernet

Throughout the ‘90s we saw the rise of the fieldbus networks on the factory floor – low- bandwidth networks linking remotely mounted I/O points back to a centralized controller. This bus-type solution greatly simplified the machine wiring, saving both time and money. The drawback for motion applications using a fieldbus was the low bandwidth. Fieldbus communications simply aren’t fast enough to tightly synchronize positions between multiple axes. That’s where Ethernet comes in.

Ethernet networks in the front office have been popular since the ‘80s. Huge benefits were realized from shared, centralized data resources and increased communications between office workers and management. Large consumer volumes of Ethernet networking hardware ensured a low hardware cost and ample supply of equipment vendors. And Ethernet is fast.

So the front office is linked with Ethernet, the factory floor is linked with a separate fieldbus network, and our motion controller is still stuck back in the ‘70s with an analog signal.

No longer.  Ethernet is a high-speed data network that first ran at 10MB, then at 100MB and is now poised to break into 1GB data-transfer rates. Ethernet is now fast enough to be used for a motionbus solution. An Ethernet motionbus takes advantage of high consumer volumes of Ethernet components to keep hardware costs down. Additionally, there are plenty of Ethernet trained technicians already in the industry to install and support the network.  For the first time we can now link our motion controller on the factory floor directly to the front office. If a (lazy) engineer wants to monitor a machine process, he no longer needs to leave the comfort of his own cubicle.

Determinism

The historical drawback to using Ethernet as a motionbus solution was determinism. Standard Ethernet is non-deterministic. That means there is no guarantee when a data packet will arrive at its intended destination. Two different packets may collide on the network, and when they do, standard Ethernet resolves the collision by randomly assigning a wait time to each packet before it can be resent. Random timing isn’t much of an issue when you’re opening a .pdf file from a network, but it would cause havoc with a tightly synchronized multi-axis motion system.

ETHERNET Powerlink solves the real-time determinism requirement by assigning each important motion or I/O node a dedicated, isochronous time slot when it can send and receive data. Standard TCP/IP data packets are also supported through an asynchronous time slot at the end of each cycle. In this manner, ETHERNET Powerlink achieves deterministic, real-time industrial Ethernet performance, synchronized down to the microsecond.

What sets ETHERNET Powerlink apart from the other Ethernet motionbus solutions?

This is a good question. There are, in fact, other motionbus solutions that capitalize on the high- speed benefits of Ethernet. To achieve the high-speed determinism required by a motionbus, the competitive solutions all rely on closed, proprietary hardware designs accessible only to them and their licensees. They are using Ethernet cabling, and may support TCP/IP packets, but the chip hardware is unique. There are typically patent and intellectual property rights associated with these designs, adding cost and complexity as well as raising long-term support questions.

ETHERNET Powerlink, on the other hand, is an open standard promoted and supported by the ETHERNET Powerlink Standardization Group, or EPSG (www.ethernet-powerlink.org). ETHERNET Powerlink uses standard, off-the-shelf Ethernet networking hardware and chipsets. Consumer volumes keep hardware costs down and ensure ETHERNET Powerlink is future-proof. As the industry migrates toward Gigabit Ethernet, manufacturers can simply incorporate the new, standard Gigabit chips into their products with relatively little effort.

In the end, ETHERNET Powerlink is a powerful motionbus solution that combines the benefits of Fieldbus network wiring, Ethernet speeds and visibility, consumer volume hardware costs and open platforms. 

ETHERNET Powerlink is the Future. 

For more information, please visit parkermotion.com/powerlink.
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