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{ « Hybrid pixel detector with 3D and planar sensors only active elements are shown. [2]
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Simpified schematic of the serial powering

scheme. Here, each module consists of 4 read- (ID: 575)

out chips connected in parallel, each equipped
with 2 Shunt-LDOs

 Prototype to study low-level system aspects on a small, accessible setup

« Serial powering chain of 8 RD53A [4] quad-chip modules with planar
sensors, can be daisy-chained for longer chains

e Dedicated module flex and services, offering additional test points and
configurable data routing & HV distribution

« System readout using the BDAQ53 [5] DAQ, system

o Services for follow-up setup with ITkPix quad modules available
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A serial powering chain with 8 RD53A quad modules on a mechanical support. Mo-
dule flexes, stave flex and End-of-Stave card are special designs with extra diagnos-

e A serial powering prototype using RD53A quad modules set up in Bonn. Preliminary results
look very promising. Loading of stave with ITkPix quads in near future

e Setup with ITkPix quad modules will be used in larger scale system tests to provide important
input for ITk Pixel system specifications.
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o For further Shunt-LDO developments, see J. Kampkotter’s poster

TIPP 2021 — Vancouver, CA

I Current headroom

Failure ([

Power burned in
shunt-LDO

Chip max
current Digital current

1 Chip current Analog current |

Different characterization aspects: Module performance, electrical characteristics,
potential failure scenarios & undesirable behaviour

Alive
FE2 FE1l FE2 FE1 FEZ2 FE1 FE2 . FE2 FE1 FE2 FE1 FE2 FE1 FE2 FE1 M
=

o
a3

FE3 FE3 FEO FE3 FEO FE3 FEO FE3 FEO FE3 FEO FE3 FEO FE3 FEO ,E
Is.rnlz-m Ismu | 1;=.Pr:-12 I rsmu | Ispmxr I I5.|=r.'.=15 | Ispmﬁ I Is.Pma i Dead

Good module yield: 1 module with a broken Shunt-LDO, 1 module with

untunable front-end
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Module performance: Following expectation. Key figures agnostic to system layout
(e.g. HV scheme). Example comparing standalone operation with serial chain.
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Shunt-LDO overload. Target working point in-

cludes 20 % current headroom. During over-

load, Shunt-LDO output voltages & module

voltages drop significantly.
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