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ALMA Observatory



Antenna Control Bus



ALMA Monitor & Control Bus Standard Interface



Current Architecture



Quimal Project Status



Control Buses Comparison



Use Cases to be implemented:

use case 1) ALMA OPCUA Hardware Device 
driver and EtherCAT master (ex ABM)

use case 2) EtherCAT Coupler for ALMA 
current CAN bus device

use case 3) COTS EtherCAT Coupler with 
digital, analog I/O.

use case 4) EtherCAT Coupler with 
customized electronic of new hardware 
related to the ALMA-2030 initiative.

use case 5) EtherCAT coupler to interface 
proprietary bus

New Architecture



Physical Setup



M&C Message Flow



M&C Message Flow



Results

• Test: send 10000 messages defined in 
the OD of a hardware device

• Time of fly were extracted analyzing 
TCP packages by using Wireshark.

• Sub-index 1,3 : 200 uS
• Sub-index 2,4 : 400 uS



Conclusion & Future Works

• A tentative alternative based on COTS hardware is presented to solve the 
obsolescence problem of the existing Realtime Computer. 

• Demonstrated that EtherCAT is a suitable protocol to replace the existing fieldbus 
based on a customized version of CAN protocol.

• SDO structure suits to the purpose of monitoring and control, but PDO could 
allow more performance (under investigation).

• This architecture also fulfills the possible scenarios of new systems that may come 
with ALMA2030 initiatives.

• XMC-4800 is a very versatile micro-controller (120MHz), and the feature of MultiCAN
suits perfectly to replace the existing ABM with 5 independent CAN buses. We also 
want to test other brand of ESC: TI Sitara AM335x, Microchip 9254, etc. 
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