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The 65 nm CMOS technology

6x6 pixel matrix

Pitch: 10, 15, 20, 25 um
Analogue readout of central
4x4 submatrix

Output buffer in two versions:
4 MAPS pixels Source Follower (SF) and Op
Amp (OA)

Goal: explore pixel designs

francesco.barile@uniba.it



The 65 nm CMOS technology

STANDARD MODIFIED WITH GAP )=~

Gap
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The 65 nm CMOS technology
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Test Beam @ SPS (Sept-Oct 2024

Time schedule plan Onen @3

. ( Qy — traveling to CERN
¢ From Monday 23 fo Wednesday 25 September — mounting the telescope in bld 23 [ADAMS] + dosimeter
«  Wednesday 25 September — moving to SPS (through the tunnel [ADAMS])

*  Wednesday 25 September — AO10P 1E15 — 6pm alignment and night start data taking

¢ Thursday 26 September — AO10P 1E15 — data taking

e Friday 27 September — AO10P 1E14 — 9am DUT substitution and alignment and 1pm start data taking

« Soturday 28 September — AO10P 1E13 — ?am DUT substitution and alignment and 1pm start data taking
* Sunday 29 September — AO10AP — ?am DUT substitution and alignment and 1pm start data taking
* Monday 30 September —» AO10AP — data taking
+ Tuesday 1 October — change DUT (2)

. — leaving SPS
. ; ober — leaving CERN
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am @ SPS (Sept-Oct 2024)

* *Our” sensor (i.e. APTS-OPAMP 65 nm
AC coupled chip) during the test beam

Scope Busy
with

transistor Trigger on

Aux In

Trigger Board E Scope
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Test Beam @ SPS (Sept-Oct 2024): goal/timeline

* Main goals
* Publication within June 2025

¢ Milestones

* 31 October 2024 — Corryvrekan analysis until clusterization and tfime analysis until track association
* 30 November 2024 — completing 55Fe measurements — updating all K_alpha database

* 31 December 2020 — completing the Corryvrekan and time analysis

e 31 January 2025  — first draft of the manuscript

01/25

pre k_alpha end
analysis database analysis G
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Test Beam @ SPS (Sept-Oct 2024): qoalltlmelme
® Roles

NIVERSITA
| TORINO

ALICE
« Sharing the analysis 109 e
* Bari — AC-coupled chips -- W22A010AP -- full analysis % o

90

* Nikhef — irradiated chips - 1E14 and 1E15 -- full analysis
* Torino — complete support on analysis fools
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ALICE ITS3 beam test preliminary
@ SPS June 2023, 120 GeV/c positive hadrons
Plotted on 4 Mar 2024
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Test Beam @ SPS (Sept-Oct 2024): goal/timeline

Statistics

ALICE

DUT V_sub/HV (V) Coincidences DUT
W22AQ10Pi1 (iradiated 1e14)  -4.8 37000 W22A010APb44 (AC coupled)
-3.6 3000
2.4 3000
-1.2 3000
W22A010Pi1 (irradiated 1e15) -4.8 34000
-3.6 3000
-2.4 3000
-1.2 32000

In-pixel track intercept y (um)
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ALICE ITS3 preliminary

@CERN SPS Jun 2023, 120 GeV/c positive hadrons
Plotted on 1 Mar 2024

Stat. error

0 4 8 12

Distance along the path (um)

APTS OPAMP

pitch: 10 um

type: Modified with gap
(opt.)

Ioast = 2.6 mA
reset

owen = Vsun = — 4.8V
Threshold = 1008~
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MC simulation: investigation E field

Technology Computer-Aided Deisgn

SYNOPSYS

Silicon to Software

Allpix Squared: a Monte Carlo
simulation framework for
semiconductor detectors

Electric field in thin silicon sensors

Designs

/ Standard \ /

........

3 l?ﬁuﬁs“‘e'-'mmc,J =7 l 7 J

Layout geometry

Drift predominates Gap in Continuous N-type Implant
inside depleted Speed up charge collection
region and diffusion
outside

\ The electrons follow

the direction of the
stream lines

Electric Field lines
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https://indico.cern.ch/event/1323113/contributions/5823791/attachments/2838039/4959937/MADRV_BTTB12_2024.pdf


https://indico.cern.ch/event/1323113/contributions/5823791/attachments/2838039/4959937/MADRV_BTTB12_2024.pdf

New Fe-55 source (x2) - 37 MBg each
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