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openPOWERLINK 
overview

 Ethernet POWERLINK is a Real-Time Ethernet field bus 
system. It is based on the Fast Ethernet Standard IEEE 
802.3

 openPOWERLINK: open-source implementation of the 
POWERLINK protocol

 See: http://openpowerlink.sourceforge.net/web/
 There is an official Nios II-based FPGA implementation

 We ported it to the DECA and BeMicro MAX10 boards

http://openpowerlink.sourceforge.net/web/
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Demo overview

 Based on the standard openPOWERLINK demo
(that was running on the DE2-115)

 The slaves receive a byte from the master and display it on 
the LEDs

 The slaves send periodically one byte of digital input (push 
buttons) to the network

 Our demo adds a new analog input (temperature reading) to 
the slaves
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openPOWERLINK slave: 
DECA (1/2)
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openPOWERLINK slave: 
DECA (2/2)

 Main components: 
- the Nios II soft-core, 
- the openMAC (part of openPOWERLINK)

 Taking advantage of the on-chip flash of the MAX 10:
no external flash memory needed

 The software is stored in an initialized on-chip ROM
 However, an external RAM is needed, to store the heap

(too big for the internal memory)
 A small SRAM (eg. 2 MB) would be enough

 I2C Master IP used to access the Temperature and Pressure 
sensors
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openPOWERLINK slave: 
BeMicro MAX10 (1/2)
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openPOWERLINK slave: 
BeMicro MAX10 (2/2)

 Again: no external flash memory needed !
 This time, the software is stored in the on-chip User Flash 

Memory
 An external RAM is still needed
 The opencores I2C master IP is used to access the 

temperature sensor
 To get networking capabilities on the BeMicro MAX10 the 

IndEEx (INDustrial Ethernet Extension) board (designed by 
ALSE) is used

 The openHUB IP core easily allows using both ethernet 
PHYs
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openPOWERLINK 
master: Windows (1/2)
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openPOWERLINK 
master: Windows (2/2)

 Based on the standard openPOWERLINK Qt master demo
 Added a way to display the temperature readings received 

from the slaves
 The setup successfully ran without disconnect over > 2 days

 With one DECA and two BeMicro MAX10 as slaves
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openPOWERLINK on 
MAX10: Conclusion

 This demo shows that the low-cost MAX 10 FPGA can be 
used to implement a POWERLINK slave, with low-cost BOM

 Depending on the memory requirements, can void the need 
for an external flash device

 Also possible to use openPOWERLINK and a 10M08 to 
implement a communication processor, needing only an 
external RAM
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