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PiIXEL INTERLOCK AND DCS IN SR1

FOR THE OUTER BARREL RD53A DEMONSTRATOR

'SR1 Environment Box

The environment box contains door sensors, light sensors, humidity and flow detectors, and other monitoring
specific to a test-stand setup. Since the final I'Tk detector will not expose such sensors locally,

LISSY does not support them, so an industry-standard SIMATIC PLC
RD53A (x4) has been chosen to complement LISSY and handle

Bump Bonds

Sensor
environment box signals in the demonstrator.

o = ; ‘ B e = i N - =4 / e te e S N .
, ~ ~ —~ g =3 Lightweight carbon support

Outer Barrel Longeron

Flex Flex NTC
PCB (thermistor)

Environment Monitoring

POWER

Wirebonds DISTRIBUTION

i

DryAir DewPoint /o
s ® (@)

A-side C-side /
NTCO2 Box LightSensorl NTCO1 Dry Air system
2l 7iss e . -59.31 °C . Zalyzil e Dry Air Flow
[ 0.000ym
BBEM Hum Box DewPoint 7

[I_809°c]@ - =

Data and power,
NTC data digitised via MOPS
(Monitoring of Pixel System) chips

.r.............

BBM NTC1 Pressure Transmitterl PTCO1 CO2 Flow

21.76 °C [[ 1.158bar 21.800 °C [T 0.000 o/m

The |aSt mOd u Ie e o 0 0 o ‘o © ©6 06000606 0600060606000 0 0 0 0 0 7 - Patc h Pa n e I O Detector:f,[zﬁ.;—: e E NV. B OX
N-I—C |n each ser|a| ‘ Dlgltal/analog data Box Switchd BBM Nng Pressure\%ansmi:terz PTCO2 L Box Switchl | S
and LV/HV power transfer MOPS DIGITAL ' ([ vaior i o | IGNALS

Owerl ng Cha I " IS [T o.000v] Box LightSensor2 NTCO3 [T o.000v]
p : Tomw [ /& [EEaemmn © |

routed directly to
the interlock crate.

- Module Flex Cable NTC DATA
A 4

| COOUNG A

AALOG NTCY - INTERLOCKDECISIONSIGNALS I e DO == 8] ControL gy
TEMPERATURE < : : . : : . g g
i NTC data for all . ' “ e

s O, mess © ® mvewn © © wewwm P Peevwm ) PEverera O
§ Out-20 | Out-20 Out-24 | Out-24 Out-20 : Out-32 i ILK-FPGA

@
I
|
1

" i)

. : A ¢ ' .
B’;-,-rr'_r \t)' (@— [ S Bt T ® e (_), W eee g 7|—‘ j; _:» , v\‘;: "\ O' :;”\ ey _;@',_ —I

o
y —

wer Supplies |
low + high |
voltage power

non-interlock

@ Global Interlock mOdU|eS read Out
via MOPS chips

1
§ ©6 ¢ ¢ ¢ ¢ 6 ¢ o o o0 o
Y

Sytabsdaiatatatatntabadatpled 4l

| MOPSHub

for beginners

| MOPS readout 1

A3d5555

8 Hhhht 23 L.ieeee

“Q
« BV
&

f

Monitorin . ] ~

FPGE Digital interconnect Interlock signal outputs  Interlock FPGA [eleREIN |
Global Safety System card OUT cards hot-swappable S

NTC inputs interlock matrix SHYet E JATA BOX PLC

Temperature 2 Input cards

WinCC-OA / SIMATIC Programmable Logic Controller

distributed project ~__ The PLC has been developed to support all interlock functions;
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@l» The OPC Unified Architecture (ua)
LISSY Crate Servr ata exchange protocol is used to

Local Interlock and
Safety System with hardware devices.
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standardise communication this alternate mode of operation will be used at outer barrel

loading sites, since they will not receive a LISSY crate.

Interlock monitoring

The SR1 demonstrator uses the same WinCC-OA SCADA software, OPC-UA
communication protocol, CERN JCOP framework, Final State Machine (FSM),
and distributed project structure as the current ATLAS DCS system, allowing

developments for the demonstrator to generalise for [Tk, post-commissioning.
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IBL interlock in use for the Pixel demonstrator, bringing
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the demonstrator in-line with the final 1Tk interlock
solution. The LISSY DCS is complete, and physical

integration is ready to go - only the actual swap remains.
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their contributions to the demonstrator DCS system and
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