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The ATLAS ITk Pixel detector Electrical QC procedure and challenges
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250 um 3D silicon sensor, 50 x 50 um pixels 150 um planar silicon sensor (L1: 100 um) across tesﬁng Stages IS the major challenge of module QC
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Electrical QC software tools and dataflow

Module-QC- ™ -tools: set of python packages developed for collection and analysis of QC data with minimal requirements (python >= 3.7, YARR DAQ, command-line control of lab equipment)

Module-QC-Vieasurement-Tools Module-QC-Analysis-Tools ac o -
S ata User action
e Records FE-chip internal voltages and currents e C(Calculates meaningful quantities, performs --- Moduleinfo I Automated
 Communicates with lab equipment fits, makes diagnostic plots
» Sets pass/fail status of each FE-chip
i :
Pol‘:lfer Stupp[l)l(ejz’/ , Production
Mmulitimeter,
4 | o w——w =\ database
DAQ machine _——T
- Module history
Local REZ. o
> >
Measurement . Intermedlgte .aggr.egatlon place of QC data Electrical-QC summary
( =
T— data Web-application viewer and GUI for
ot ollEE.5o% management of QC data Global data
ot g x y .
N | A v aggregation
\\ I ,/
\\ I 7
\\ | | //
N v . ,/
Module info T Module-QC-Database-Tools -
e Queries Local DB for module info from previous stage
* For first testing stage, produces module info from
wafer-probing data store on Prod. DB
Electrical QC tests Status & future work
Currents for chip: 0x16292
- 1.0
. —e— i —k - (NTC)
Module QC tests the electrical Lol Lo D i i barallelizat
. . : [ arallelization
functionality of each FE-chip on a module < |, | [i. ot coment s .
E —e— Core analog current e AUtomat|On
i i Tat i © 154 ~e- Coredigital t o=
* Calibration of charge injection, = %] L Reference current 100k ___ o= " . Tools to analyze QC data — across modules and stages
internal ADCs T 10 S
g -
* Shunt-LDO powering scheme — £ oa
and built-in protections G os- * Full set of QC tests for single stage: X hours
+  Performance of pixels and 0.4- 0.2 * Limited mostly by measurement time
. 0.2 * Full QC procedure for single module, all stages: X hours
connectivity of bump-bonds , )
0 - A g kA A A A e ke A A A 1 o.
0.0 L 00 * Foresee to store 32TB of electrical testing data
Input current [A]
0x15263 (PIXEL _FAILURE ANALYSIS) - Quad Module: 20UPGM22001172 Occupancy
Dependent categorization
600 q (Failing pixels included in single category) | 7 :
Electrical failures : DISEJOU?]?:SUEC] : % g
ah 459 g 460
2 400 - i | Lo
8 300 - E v
< 2001 - 5
100 - § §
T s e o
O O & . &

S @

*DISC PIXELS uses combination of various disc. bump identificaiton methods, and is
used to count the TOTAL FAILING category
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