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ATLAS ITk pixel: Detector Control System

e steers all components of the detector and provides

Detector Contro
Station

DAQ system Power Supplies

monitoring information as feedback

| [ I
. . . . . DCS Interlock
e Its design is driven by the requirements of the serial FRLIX it Syaton
powering
e |t is made of the DCS network, whose main - @
_ _ Diagnostics
ingredients are the DCS controllers and the PSPP
chips
on detector
: : : L DCS
e It has its own lines for powering and communication Wi module  module  module
and is therefore independent from the other paths. It 1 ! !
. . . . . ical interconnection
must have quite fine granularity, as individual modules Cptica
Interface EoS/PPO

sub-structure with multiple modules

must be controllable to ensure reliable control over
operations

Figure 11.3: Overview on the ITk Pixel Detector Control System.
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ATLAS ITk pixel: Detector Control System
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Figure 11.3: Overview on the ITk Pixel Detector Control System.



ATLAS ITk common: interlock System

e the safety path is built on a hard-wired interlock
system

e acts directly on power supplies or other
equipment if the safe operation of the detector
can no longer be guaranteed

e this system must have the highest reliability, but
it does not require a high granularity

e |t is always in operation, even if the detector is
off. One temperature sensor per serial powering
chain is foreseen, which automatically provides
some redundancy

e the Interlock system, which is built in common for
all ITk Detectors, is described in more detail in
Section 12.3
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Figure 11.3: Overview on the ITk Pixel Detector Control System.
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ATLAS ITk strip: Detector Control System

e [Tk Strip Detector DCS comprises three main components

e a Common Interlock system, shared with the Pixel Detector

e a Common Monitoring System, also shared with the Pixel Detector
e a Strip specific interlock and monitoring system provided by the AMAC chip

e Within each stave or petal, a local interlock system is provided by means of the
Autonomous Monitor And Control (AMAC) chip located on the on-module power board

e first line of defense against temperature excursions of the powered detector modules

e AMAC chip monitors several on-module parameters such as the temperature of each hybrid
and the sensor bias current. It must also be powered and configured in order to enable the
two key components of the on-module power board, the DC-DC converter and the HV
Multiplexer switch

e In addition AMAC compares the digitised signals against programmable upper and lower
limits: any excursion beyond these limits will, in extreme cases, result in the DC-DC
converter and HV switch being disabled directly
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ATLAS ITk common: Interlock System

e ITk Common Interlock System is a safety system which

which may arise

protects both the detector and personnel against any risks The concept of the Interlock Matrix Crate can be seen in Figure 12.2.
e completely hardwired system which acts as a last line of defense
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e All signal processing takes place in the Interlock Matrix
Crates (IMCs) located in the counting rooms
e In addition to temperature information, signals from the ATLAS Figure 12.2: Schematic view of the Interlock Matrix Crate.

Detector Safety System (DSS) providing information such as the
status of the accelerator or of the ITk cooling plant are also fed
into

e Risks to human beings caused by lasers
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ATLAS ITk common: Interlock System

e overheating is one of the main risks to all
silicon detectors, temperature sensors are
located at critical points of the ITk

The concept of the Interlock Matrix Crate can be seen in Figure 12.2.
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of signals back to the counting rooms
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ATLAS ITk common: Interlock System

e Pixels incorporate a fully hardwired interlock
The concept of the Interlock Matrix Crate can be seen in Figure 12.2.
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Figure 12.2: Schematic view of the Interlock Matrix Crate.
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ATLAS ITk common: Environmental Monitoring

e The Common Monitoring system monitors all
environmental parameters of the ITk volume, in particular
the temperature, humidity, radiation, gas flow and
pressure

e the largest number of sensors is required for temperature
monitoring. In the case of the ITk pixel detector, all
sensors which are not directly part of the staves or ring
elements are supervised by this system, for example the
temperatures of air volumes or cable bundles

e CERN is developing a successor to the Embedded Local
Monitor Board (ELMB)

Sensor type | Number of sensors

Temperature 1000
Humidity 30
Pressure 200
Gas flow 20
Radiation 20
Vibration 6

Strain gauges 40
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ATLAS ITk Cost: Detector Control System

Table 20.1: The total costs of the ITk. The costs of the pixels, common mechanics and common
electronics are detailed with the WBS number.

10

WBS ‘ Description ‘ Costs/kCHF ‘
2.1.1 Sensors 7,339
212 ASICS 5,403
2.1.8 Hybridization and module assembly 12,325
214 Services 9,615
2:1.8 Local support 5,492
2.1.6 Global mechanics and installation tooling 2,119
217 Integration and system test 1,767
2.1.8 Off-detector electronics 2,823
Total for pixels 46,882
231 Surface assembly and commissioning 2,695
282 Integration and insertion in the pit 300
2.3.3 Common Structures including PST 2,534
23.4 Poly moderator 99
235 Outer Serices 387
2.3.0 (oGO0 imrmmederrr: 6419
241 Environmental monitoring 244 3
( 242 Interlock and protection system 380
AT T mreslrekeing
244 Luminosity and beam protection 293
245 Phase I FELIX Read-out 777
2:0.1 Production database 303
Total Common Items 14,445
Strip Tracker 60,637
| Total for ITk 121,964
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LHCDb UT tacker: interlock System

e employ several layers of fail-safes to protect the detector

e These fail-safes will include PLC sensors deployed around the detector to monitor
parameters such as detector box temperature and humidity, PEPI units
temperature, cooling, HV interlock, smoke detection, water leak detection, gas flow
in the box, and possibly air flow around PEPI boxes, if they are air cooled

e This will require sufficient redundancy in the sensor network as well as the fault
decision tree implementation to avoid false shutdown events from radiation
induced transients or invalid sensor inputs

e Adedicated and isolated DC power source that originates directly from the counting
room will redundantly supply a small amount of power to a limited set of circuits
necessary to obtain functional status without the full system powered
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