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ATLAS New Inner Tracker (ITk)
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Subtask 2: Inner Tracker (ITk) Upgrade

2.1 ITk Strip Barrel Detector

» Radiation hard sensor and ASIC study
* Strip detector module production

» Complex silicon tracker system integration

e 2.2 Timing Pixel Detector
E  Pixelated LGAD sensor R&D
* Fast front-end electronics R&D

z [mm]



ATLAS ITk Strip schedule
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Schedule statusing date

* [Tk Strips Barrel ready for installation: 28Junre 2028 10 Sep 2029
 ITk Strips Barrel need-by date: 86-Nevember20628 13 July 2029



Critical Paths — October 2025

SM production

Services production

Lb Service installation
Module production l

Stave Cores m
Petal Cores Production staves/petals
Global structures A Integration Detector installation

L} Barrel/ECs ready
Lb ITk integration



ATLAS ITk Strip Project World W
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2.1 ITk Strip Barrel Detector

« Complete strip barrel detector with 25pm spacial resolution
* Provide strip module spacial resolution evaluation report

Radiation hard sensor and readout ASIC study
High performance strip detector module production
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Strip Module Component

Short Strip Module
BSModulel v ooncs ,,
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HCCStar Power
Wire-bonds board ABCStar




ITk Strip Module Production Procedure

» Well defined module production steps to ensure High Quallty Modules

Callbratlon of glue amount

Receptlon Test Hybrld Assembly F
\ [ Hybrid pcB |—'~, ) wir B nding | ] Burn-in | | ° I/
i 1 | Gluing | \ 4
i | Electri aITe ts H| Hyl|)r|d || N Glue RObot -

1 L -
i L Module Assembly
: Sensor '—"', —’| Wire Bonding | | Thermal Cycling |

Shipment

i I | Gluing ] 7 E—
: 1 ‘ Electrical Tests H| Module ||—‘ S
1
i { leview End Date




Standard Operating Procedure (SOP)

Module Metrology Results

Select metrology run to plot

* Developed at IHEP for local production

Outputs:

* Accessible to PC and Tablets with internal network
 All SQ 29 steps have been implemented in SOP

«f Bulletin Board

2025-12-05 @ 08:13:06

http://atlasitk.ihep.ac.cn

IHEP ATLAS-lTk Module Hybrid DUMMY Inventory

| Standard Operating Procedure Module Work Table I
[
Powered by M Local Name Current Local Stage Next Stage BunBumberijestnate
IHEP-Module-iLS-PRODUCTION-1 THERMAL-CYCLE_DONE FINISHED_MODULE
2025-12-05 @ 08:13:06 IHEP-Module-iLS-PRODUCTION-2 THERMAL-CYCLE_DONE FINISHED_MODULE
IHEP-Module-iLS-PRODUCTION-3 THERMAL-CY('E PANE  EIAICLER mAni e
Temperature Humidity IHEP-Module-iLS-PRODUCTION-4 E-TESTED ﬁ Production Monitoring
AC 1.0 %
22.6 .0 %
Select component type
™ 0.0°C ™0.39 Module v
Select component:
IHEP-Module-iLS-PRESERIES-10 v

Connect to ITk
Production Database

Component current local stage: SHIPPED

Component basic info:

IHEP-Module-iLS-PRESERIES-10

ATLAS SN 20USBML1235504


http://atlasitk.ihep.ac.cn/

IHEP Site Module Production Status .

* Passed PRESERIES stage for Module production
* Produced 15 PRESERIES modules
« Contributed to 150 PRESERIES modules at RAL

* Produced 4 PRODUCTION modules

* Manufactured 11 production tooling in China
IHEP Site for ITk Strip Module
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Modules @ |[HEP

* 8 prototype modules pra g L

S
IHEP-PPA-SS1 E

z

@

* 16 Pre-Production Modules |_ s
* 15 PRESERIES modules

e 4 PRODUCTION modules
* ~70 PRODUCTION hybrids

More details in Weiguo’s talk. -



Tooling Production and Metrology

* 11 pieces of tools produced in China

» All passed the metrology qualification

Tools

Hyb Asm Jig

X Hyb Pku Tool
Hybrid Tab cut Jig
Sensor Jig

PB Pku Tool

PB Jig

Module Jig (Wire-bond)

123 Amount

1.0

2.0

1.0

3.0

1.0

1.0

2.0

Part Number
NP49-02-316
NP49-02-327
NP49-02-376
NP49-02-309
AU-1012-3985
AU-1012-5646

NP49-02-351

Comment
1 for asm, 1 for metro

1 for hyb asm, 1 for mod asm

2 for mod asm, 1 for metro

e R LRy
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RAL Status

* Two FTEs from China based at RAL
* Participate on module assembly and testing ==

» Receive modules from production sites,
conduct visual inspections and electrical
tests for subsequent stave assembly

* Implemented UV light exposure setup for 2 UV lights
Strip mOdUIe HV breakdown recovery 200 Comparison of I-V Curves for 20USBML1235865

—— 2025-10-01 VBD 520V
——— 2025-10-20 No VBD After HV Training

250

* Assist in shipping components for module
production from CERN or other sites and
ensure their delivery to IHEP
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Strip Sensor Irradiation Study

* Proton irradiation of strip mini-sensor at CSNS for
quality assurance (QA) site

* Sensor characterization at IHEP
« CSNS and IHEP have been qualified as sensor QA site
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* Received 10 batches of sensor samples for irradiation

* Irradiation was not performed due to the CSNS beamline
* CSNS beamline upgrade will resume early next year i
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2.2 Timing Pixel Sensors — AC-LGAD R&D

e Pixelated AC-LGAD R&D

* New design with different pad-pitch size
* 55um, TOOum, 150um, 200um
» Expectect to receive at the end of 2025 |
» Completed the PCB for multichannel readout

. " F) ——NoRadiaton | T
- SiC-LGAD R&D =] o
* Irradiation study performed on SICART |
» Desinged first AC-LGAD SICAR?2 OG
* Expect to receive early next year _ %%’ :
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2.2 Timing Pixel Readout Electronics

* The technical route of using time
discrimination combined with a TDC was
determined

* the scheme design of the analog

trig.ID_array=ID 6

Trigger table

l ID_1
ID_2
D_3

Pixel Array

trig.ID_inCol=ID_4

EOC

trig.ID_Req=ID_2

Remap

front - end circuit was completed

* Based on the scheme of shared memory
and Huffman coding proposed last year,
the core circuit design of the digital
readout section was completed

S| S ot [ et | | e | &

I trig.ID_eoc=ID_5

More details in Zhe’s talk.
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Schedule and Plan for 2026

« 2025

* Evaluate the ?erfqrmance of strip sensor and ASICs after jrradiation, participate in the
reliability tes durlr&gEEroductlon; produce long strip module; receive, test and ship
the barrel stave to N, complete the workflow. - DONE

« Complete design of the first sensor, finish the prototype design of the first front-end
electronics. — DONE

« 2026
» Start to assemble the LS module, ship to RAL for stave loading
* may not able to start the SS module from the second half of 2026 as planed

» Taper out the first batch of LGAD sensor and evaluate the first ASICs

* Mid-Term expectation
» Strip module: spatial resolution 25um
 Timing pixel: temporal resolution better than Tns
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Potential Issues

* Strip Module Assembly & Test
« Componets shipping from RAL to IHEP, potential delays with glue, etc
* bPOLV12 issue to reduce the production rate and overall delay for ITk
* Interposed PB and HB introduced additonal variation leads to frequent tooling tunning
« Thermal Cycling Hardware stability and aging
* Timing Pixel R&D
» Potential delay with the return of first batch ASIC and AC-LGAD sensors

* Powersonpower

* 3 experienced students from IHEP will leave next summer, need to train new members
especially towards ramping up the production

* Budget
 Overbuget on the labor fees -> reduce the postdoc numbers from next year
* Expense on the supporting cleanroom, shipping, maintaince, electricity, etc
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