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AS-Interface extends Ethernet to the sensor level
By Fabricio Granados, Bihl+Wiedemann GmbH 
Today's manufacturing and processing plants are turning to the latest automation technology to improve the quality and productivity. Automation subsequently relies heavily on a range of industrial networking technologies such as sensor-buses, fieldbus and now Industrial Ethernet to provide the communications for the data acquisition, monitoring and control activities. 

Although Ethernet (IEEE802.3) has been hot news for some time now within the world of industrial networking, we are now seeing large numbers of Ethernet networks and their connecting devices being installed and used around the world. Industrial Ethernet technology is making serious inroads into the traditional fieldbus market. 

Ethernet is a Local Area Network (LAN) technology that typically utilises fibre optic or Unshielded Twisted Pair (UTP) cabling infrastructure. Ethernet data rates range from 1Mb/s to 10,000Mb/s. Until recently, a PLC would communicate with a slave machine using one of several possible open or proprietary protocols, such as Modbus, Profibus, CANopen, AS-Interface or Foundation Fieldbus. However, there is now increasing interest in the use of Ethernet to perform this task. 

Some of the advantages of Ethernet include better interoperability plus increased speed, distance and overall performance. It also has ability to use standard access points, routers, switches, cables and optical fibre, which are cheaper than the equivalent serial-port devices. 

The ARC Advisory Group forecast a growth of 51.4% p.a. for Industrial Ethernet technology worldwide within the next 5 years and for Germany even higher at 59%. The idea of having the same standardised communication network in both the office and on the plant floor inspires global players like General Motors, who have requested Ethernet compatible products from its automation suppliers. Other major automobile manufacturers such VW, Daimler Chrysler and BMW are also embracing Industrial Ethernet. 

However the advantages of Industrial Ethernet are independent of the company size. Networked real time information coming from planning, production and logistics is beneficial to all manufacturers. Being able to update plant floor controllers directly from the engineer's offices via Ethernet can only improve manufacturing processes and having a single networking technology can only help in terms of training and maintenance. 
Ethernet needs AS-Interface 
But Ethernet is not suitable for networking all equipment in industrial automation. For simple actuators and sensors the space required for the electronics can often exceed the space available. In addition, the advantages of an Ethernet connection weighed against the additional costs incurred are very difficult to justify for simple terminal equipment. A major reason for the success of fieldbus systems is the cost savings in the wiring of the terminal equipment to the controller. Ethernet, coming from the highest level will probably never be able to economically collect data from the lowest automation level (sensor level). Therefore it makes sense to use Industrial Ethernet in partnership with a simple low level networking solution like AS-Interface (Actuator Sensor Interface). Using a gateway product from companies like Bihl+Wiedemann this is relatively easy. 

AS-Interface is the simplest of the industrial networking protocols used in PLC, DCS and PC-based automation systems. It is designed for connecting binary (ON/OFF) devices such as actuators and sensors in discrete manufacturing and process applications using a single cable. It is an 'open' technology supported by leading automation vendors. AS-Interface is a highly efficient networking alternative to the hard wiring of field devices. It is an excellent partner for fieldbus networks and Industrial Ethernet, for whom it offers a low-cost remote I/O solution. It is proven in hundreds of thousands of applications, including conveyors, process control valves, bottling plants, electrical distribution systems, airport carousels, elevators, bottling lines and food production lines. 


Ethernet enhances AS-Interface 
Both communication systems complement each other well. AS-Interface can extend Industrial Ethernet's reach by providing the economical connection to sensor level devices. The recent extensions to the AS-Interface specification (v3.0) are best used in conjunction with a networking technology partner such as Ethernet that is able to process large amounts of data. 

AS-Interface 3.0 offers many additional possibilities especially in parametrisation, diagnosis, maintenance and service. For example analogue signals can be transferred as easily as binary values. If required new sensors and actuators with diagnosis capabilities can provide current state information on an extra channel even during the operation mode without stressing the system. All this information can be easily handled by Industrial Ethernet. 

Ethernet speaks AS-Interface 
Ethernet's ability to capture the automation market is no longer the debate. Which of the Industrial Ethernet variants (Ethernet/IP, Modbus TCP/IP, Powerlink, ProfiNET) will establish itself on the market has become the most important question from end users. 

Despite meeting the requirements for use in industrial applications including the need for ruggedised components, being deterministic, offering redundancy and offering fast recovery times, Ethernet has not created a single communications language. The different variants of Industrial Ethernet can use the same cable and network infrastructure, but Ethernet/IP devices for example, are not able to communicate directly with ProfiNET devices. 

"It is like a German trying to speak to a Japanese", Says Jochen Bihl, from Bihl+Wiedemann. If the German is using a conventional telephone and the Japanese a mobile phone, there is a physical connection between them both, but their failure to communicate comes from the different language they are using." 

AS-Interface partners any Ethernet 
AS-Interface gateways for the widespread fieldbus protocols have been available for over six years. AS-Interface version 3.0 EtherNet/IP and Profinet Gateways have been available for some time and connection to all other Ethernet variants, including the less famous versions is possible today. 

Without knowing which variant of Ethernet will dominate the automation market (the most likely outcome is that the International market will be shared as it has been with fieldbus) some decision makers will inevitably delay the decision to invest in a new automation networks. But in doing so this means money will be spent operating, maintaining and modifying the existing conventional plant which will have to be updated sooner or later anyway. 

"This is money that could be saved by making the first safe step towards automation immediately", Jochen Bihl says. "No matter which Ethernet variant wins in marketplace one thing is certain, AS-Interface is the best solution for the lowest automation level and can communicate with every version of Ethernet." 

Therefore at the lowest level AS-Interface networks can be installed safe in the knowledge that they can be linked to any higher-level fieldbus or Ethernet networks. 

---Ends---
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