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ESPRESSO is a fiber-fed, cross-dispersed, high-resolution echelle spectrograph for the ESO Very Large Telescope (VLT). The instrument is designed to combine incoherently the light coming from up to 4 VLT
Unit Telescopes. To ensure maximum stability the spectrograph is placed in a thermal enclosure and a vacuum vessel. Abandoning the VME-based technologies previously adopted for the ESO VLT instruments,
the ESPRESSO control electronics has been developed around a new concept based on industrial COTS PLCs. This choice ensures a number of benefits like lower costs and less space and power consumption
requirement. Moreover it makes possible to structure the whole control electronics in a distributed way using building blocks available commercially off-the-shelf and minimizing in this way the need for
custom solutions. The main adopted PLC brand is Beckhoff, whose product lineup satisfies the requirements set by the instrument control functions. OPC-UA is the chosen communication protocol between
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ESPRESSO control system

The ESPRESSO control software architecture is compliant with the ESO/VLT standards and is based on the VLT Control Software. Its main subsystems are the Observation Software (which coordinates
an exposure), the Instrument Control Software (control of the instrument devices) and the Detector Control Software (control of the scientific detectors).

The instrument control electronics is based on industrial PLCs. The choice of “Commercial-Off-The-Shelf” (COTS) components offers a number of advantages: besides the lower costs, it leaves the
maintenance of the boards and driver code to the vendor and requires less space and less power consumption. The PLC supplier chosen for ESPRESSO is Beckhoff, one of the ESO hardware suppliers,

OPC - Unified Architecture (OPC-UA)

The OPC-UA is a platform-independent standard through which various kinds of systems and devices can communicate by sending messages between clients and servers over TCP networks. A
typical OPC-UA application is composed by two entities: a “server” and a “client”. The “server” is usually supplied by the hardware manufacturer and represent the interface between proprietary
protocols and OPC-UA standard. It is usually a thread on the process controller which exposes process data and methods and communicates with the hardware with proprietary protocols. The
“client” implements the OPC-UA communication stack by means of APIs and allows the user application to access the data and methods exposed by the “server”. Both client and server can be

ESPRESSO control electronics and OPC-UA - server side

The ESPRESSO control electronics is distributed in several subsystems physically located in the Coudé Combined Laboratory.
The instrument functions are managed by the control software via PLCs located in proximity of the spectrograph. The systemis
built by using controllers and functional modules that can be combined in a modular way to obtain the required functionality.
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