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Detector Control System (DCS)

The increased number of modules In the inner tracker (ITk) Pixel detector at the High-Luminosity LHC (HL-LHC) requires a new powering scheme. A serial
powering was chosen as a baseline. We are working on the development of a new DCS to operate with serial power. It foresees three independent paths:

1. Safety path 2. Control path 3. Diagnhostics path
Each of these paths has its own services and can act independently of the others. They are ordered with respect to the reliability and availability with the safety
path having the highest reliabllity.

Serial power chain

A constant current |__ Is flowing trough all modules in series. The local voltages are generated with shunt regulators.

This power scheme reduces the number of required power lines. In comparison with a parallel powering, the serial power has a smaller current and therefore less loss In the
lines. On the other side, risks are that the chain could be broken by a failure of a single module what affects the operation of the whole chain.
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Safety path Control path Diagnostics path

The safety path is a hardwired interlock system that = The control path has an independent communication network to collect The third intended path for the DCS
directly reacts on the power supplies. It acts between ' information about the detector and control the power to individual system has the highest granularity
devices to protect (sensors, front-end (FE) chips) ' modules. This information contains the temperature of each module with FE level. The data readout will be

and units which could cause risk (power supplies). together with voltages. This allows to monitor the status of the detector at used to transmit status information
a module level even if the readout system is off. about the FE chips. This can include
Internal voltages and temperature
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DCS controller

DCS chip: Pixel Serial Power & Protection (PSPP)

A new chip to monitor and control the serial power chain is in development. Two iterations of a prototype A second chip serves as a bridge between a long range
were already developed and fabricated. These prototypes (PSPPv1 and PSPPv2) demonstrated a proof of protocol (CAN) and the short range protocol used to
concept and allow first test in a serial power chain. A new version is In development, which addresses the communicate with the DCS Chip.

adjusted requirements and improves the stablility of the system. The exact location of the controller Is still open and multiple

Key features: concepts exist.
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