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ATLAS Inner Tracker for HL-LHC (ITk) ITk Strip Detector
Atthe HL-LHC the 1Tk detector will face: R - ITk Strip Module: Barrel Module: Endcap Module:
. ~ FLUKA + PYTHIAS 5 * One sensor « Rectangular geometry « Radial geometry
* Radiation Damage ) Tk Inciined Duals p . : :
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(current inner detector for IBL ~ 850 fb-%) < * Low mass PCBs (hybrids) * Pitch 75.5 um * Pitch 69.9 — 80.7 um
. New sensor desian requires increased 20 : * Power board with DC-DC « Stereo angle 52 mrad « Stereo angle 40 mrad
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Local Suppo It Local Support Core Cross Section Cu bus
2007  Mechanical stability  requirement: Kafton flex hybrid jReadoutICs! tape
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I Tk Pixel Detector: * Titanium cooling pipes o oen
e 5 barrel |ayer5: short barrel + inclined « Electrical services Ref. * High T conductivity foam Carbon honeycomb

modules (jn| < 1.4) + endcap rings (n| <4)
Tk Strip Detector:
* 4 barrel layers + 2x6 endcap wheels

(Inl <2.7)

Basic building units

ITk Pixel Detector

* Pixel Module development:
« SI n-in-p technology, small pixel size
* FE chip: Gbps readout capability
* Flip-chip using bump bonding
 Serial powering scheme

« Seguence development on going:
« Attachment, wire bonding, encapsulation
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* Planar n-In-p type other layers
 Thinnedto ~150um

Singl | E le of
e cquare pixel « Data rate ~1.28 Gbps
s  Noise rate (<107°, 600 e™)
 RDS53A first prototype of the
Digital “sea” Bump bond . * Single-sided modules on both sides of a core
location final readout ASIC _g _
 Unirradiated sensors
Analog NE:Aivdo3.web.cern. chirds3f « Petalet core including coolant tubes
“island” :

« Readout independently from both sides, using a
Nexys board

» Successfully tested iIn:
* Freiburg clean room
 Beam Test at DESY
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Residual distributions of hits with respect to tracks for either side of the double-side with blue box indicating strip pitch
(left). Noise occupancy and efficiency as a function of applied threshold in fC (right). Defining operation requirements as

Loading tests with modules on Endcap ring local support 7 loaded FE-14 quad modules on outer barrel stave prototype efficiency > 99% and noise occupancy < 1073, The module can be operated using a threshold between 0.8 — 2.1 fC

Refe rences: Technical Design Report for the ATLAS Inner Tracker Strip Detector (CERN-LHCC-2017-005) *A double-sided, shield-less stave prototype for the ATLAS Upgrade strip tracker for the High Luminosity LHC
Technical Design Report for the ATLAS Inner Tracker Pixel Detector (CERN-LHCC-2017-021) (https://cds.cern.ch/record/2003050)



