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65 nm CMOS IS technology %

STANDARD

o epitaxial layer

depleted zone

ALICE

depletion boundary

}
[ ot
5 3
H 08
— m;.
H
2 {
A
e o o o

depletion boundary

P epitaxial layer

MODIFIED

https://doi.org/10.1016/j.nima.2017.07.046

NWELL COLLECTION
NM PM
IMOS MOS ELECTRODE

el | ) =) i
PWELL l NWELL -
,,,,, DEEPPWELL

LOW DOSE N-TYPE IMPLANT

DEPLETION
BOUNDARY
DEPLETED ZONE

Available on 300 mm wafers
Provides 2D stitching

Chips thinned down to < 50 ym
7 metal layers

3 different implant geometries:

- standard

lv_vafer scaI;|

chip

- modified (B)
- modified with gap (P)

4 different pixel pitches (10, 15, 20, 25 um)

MODIFIED
WITH GAP

P= EPITAXIAL LAYER

selection of pixel architecture
evaluation of detection efficiency

http://dx.doi.org/10.1088/1748-0221/14/05/C05013
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evaluation of radiation hardness

~

300 mm wafer

CHARACTERIZATION
GOALS FOR
TECHNOLOGY
VALIDATION

2


https://doi.org/10.1016/j.nima.2017.07.046

ALICE ITS3: D-MAPS with small collection diode in 65 nm %

ALICE
ALICE ITS3 involved in the evaluation of the TPSCo 65 nm technology performance for particle detection
~12 mm
Multi Layer Reticle “MLR1” submission: A
e transistor test structures for radiation hardness studies ﬁ =
e various diode matrices for charge-collection studies i
. . —
e analog building blocks %%
DAQ Board Proximity Card Carrier
~16 mm
Y
_ o ) , First sensor prototypes in 65 nm process
D-MAPS: depleted monolithic active pixel sensors in collaboration with CERN EP R&D on monolithic sensors
Chiara Ferrero | TWEPP 2023 | 03.10.2023
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Test structures

®

ALICE

APTS
Analogue Pixel Test Structure

Source-follower OpAmp

1.5 mm

o Matrix: 6x6 pixels

o Pitch: 10, 15, 20, 25 ym

o Direct analogue readout of
central 4x4 submatrix

« AC/DC coupling

« 3 process modifications

o Purpose: testing pixel cell

Chiara Ferrero | TWEPP 2023 | 03.10.2023

1.5 mm

DPTS

Digital Pixel Test Structure

1.5 mm

1.5 mm

Matrix: 32x32 pixels

Pitch: 15 um

Asynchronous digital readout
Time-over-Threshold
information

Only modified with gap process
modification

Purpose: testing pixel
front-end

CE-65

Circuit Exploratoire 65

1.5 mm

1.5 mm

Matrix: 64x32, 48x32 pixels
Pitch: 15, 25 ym

Readout: rolling shutter analog
Purpose: testing pixel with
rolling shutter



Characterization tests %

ALICE

Laboratory -
Aluminium

1. Pulse and noise measurements holder

2. Tests with ®°Fe source (5.9 keV X-rays)
- Tuning of chip parameters
- Signal calibration
- Study of the charge collection

- Performance comparison of different process
modification and split

Chiara Ferrero | TWEPP 2023 | 03.10.2023



Impact of implant geometry

e Performance comparison of different prototype variants -
e The standard process shows a charge sharing contribution that is not LT
visible for the modified and modified with gap process

0.0030 ALICE 1S3 | AP1;15 SF
preliminary pitch: 15 um
Fe-55 source measurements Charge B LG
E 0.00251 Plotted on 27 Mar 2023 collected by a [ SoUn,
. 1 H Ipiass = 150 HA
2 Charge sharing single pixel Pus200in
- Vsub = Vpwen = —-12v
£0:0020 component
> =
(@]
< 0.0015
g_ [ Standard
é’ | Modified
v 0.0010 1 Modified with gap
.E
& 0.0005
- ‘"7,7\_“.71‘ . .7:_[7' 5
0.0000 =
0 250 500 750 1000 1250 1500 1750 2000

Seed pixel signal (e7)
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Reverse bias and pixel pitch influence
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Relative frequency (per 1 mV)
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ALICE ITS3 preliminary

Fe-55 source measurements

Plotted on 27 Mar 2023

Seed pixel signal (mV)
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100

APTS SF

pitch: 15 pm

type: modified with gap
split: 4

Ireser = 100 pA
Ibiasn = 5 MA
Iyiasp = 0.5 HA
Ipiass = 150 pA
Ipias3 = 200 pA
Vyeser = 500 mV
Vsub = Vpwerr
] Ve =00V
Veup =-12V
1 Vap=-24V
| Voup =-3.6V
1 Ve =-48V

NWELL COLLECTION
NM
IMOS PMOS ELECTRODE — —
— - T
PWELL | NWELL |/ o | PWELL NWELL
DEEP PWELL / <, DEEP PWELL
LOW DOSE N-TYPE IMPLANT
{
DEPLETION
BOUNDARY t
DEPLETED ZONE |
P= EPITAXIAL LAYER M O D I F | E D

Signal amplitude increases with
reverse bias —reduction of input node
capacitance

ALICE



Reverse bias and pixel pitch influence &

0.12 APTS SF
ALICE ITS3 preliminary pitch: 15 um
Fe-55 source measurements Spe: mocified withgap NMOS PMOS YL COLLECIION - -
<0.10 Plotted on 27 Mar 2023 Ireset =100 pA . L = = N =
=2 Ve 5pA PWELL | NWELL |/ - | PWELL NWELL
z g.ssouu: DEEP PWELL DEEP PWELL
—
@ 0.08 [ Ves Soomy LOW DOSE N-TYPE IMPLANT
o 'sub el
3 ‘ DEPLETION
$ 0.06 L - BOUNDARY
3 DEPLETED ZONE
g 1 I Veup = 0.0V
L= sub — & }
§0.04 Vagp = -12V
= Suby ! P= EPITAXIAL LAYER
= | T Vap =24V MODIFIED
= 502 - | Vit = S0 WITH GAP
- o 1 Ve =48V
= e e e LT
0.00 i — e
20 40 60 80
Seed pixel signal (mV)
0.08 APTS SF
ALICE ITS3 preliminary type: modified with gap
0.07 - Fe-55 source measurements i
= } Flottid on 03 Apn 2023 Signal amplitude increases with
0.06 Ipjas3 = 200 A . H .
= | ! reverse bias —reduction of input node
o { .
= i | capacitance
§ 0.04 i Pitch = 10 um
% [ Pitch = 15 um o ]
£003 = P = A0un Modified with gap shows the best
2 [ 1 Pitch = um .
Zo002 1 performance in terms of charge
Q
3 .
0.01 oty collected by one pixel
0.00 ; — independent from pixel pitch
0 20 40 60 80 100 120 140
Seed pixel signal (mV) 8
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Characterization tests %

ALICE

In-beam measurements: Beam test campaigns completed:

¢ Use of Charged partiCIGS (ﬂ’ e-) 2021 DESY September 2021 - DPTS

e Reconstruction of particles tracks using the | ( 9 \ 55 Oetober 2091 - APTS.DPTS
Corryvreckan framework SPS November 2021 - APTS-DPTS
e Association of tracks with cluster on the plane DESY December 2021 - DPTS

. . 2022
Efficiency and FHR DESY March 2022 - DPTS

Spatial and temporal resolution MAMI April 2022 - APTS SF

PS May 2022 - DPTS

PS June 2022 - APTS SF

SPS June 2022 - APTS OA

PS July 2022 - DPTS

PS August 2022 - APTS

SPS October 2022 - APTS

SPS November 2022 - DPTS
SPS November 2022 - APTS OA
DESY December 2022 - DPTS

2023
PS May 2023 - APTS SF and DPTS

SPS May 2023 - APTS SF
SPS June 2023 - APTS OPAMP
SPS July 2023 - APTS-SF

Chiara Ferrero | TWEPP 2023 | 03.10.2023


https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3DESY2021September
https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3PS2021October
https://twiki.cern.ch/twiki/bin/view/ALICE/ITSWP3DESY2022March
https://twiki.cern.ch/twiki/bin/view/ALICE/ITSWP3MAMI2022April
https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3PS2022May
https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3PS2022June
https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3SPS2022June
https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3PS2022July
https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3PS2022August
https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3SPS2022October
https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3SPS2022November
https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3SPS2022NovemberOA
https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3DESY2022December
https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3PS2023May
https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3SPS2023May
https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3SPS2023JuneOA
https://twiki.cern.ch/twiki/bin/view/ALICE/ITS3WP3SPS2023July

1 APTS SF
1092 Non-irradiated
pitch: 15 pm
split: 4
d Ireset = 100 pA
= Ipiasn =5 HA
— Ibiasp =0.5 HA
S i . Ipiasa = 158 HA
= | ™N\ Ipias3 = 200 pA
90 — ias:
5 N Vieset =500 mV
GCJ R Vpwen = Vsup=-1.2 V
3 \ T=20°C
% 85 - .“\\
- \
o \
JOJ \\
L 80 —
o ALICE ITS3 beam test preliminary
@SPS October 2022, 120 GeV/c hadrons T
Plotted on 31 Mar 2023
751 —4— Standard
Modified
—4— Modified with gap
701 Association wingow radius: 75 pm. Plotting for thres‘holds above 3><nolise RMS. |
50 100 150 200 250 300 350

Threshold (e™)

More than 99% detection efficiency over large threshold range for modified processes

10
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Pixel pitch influence on APTS detection efficiency

ALICE

APTS

APTS SF
Non-irradiated

type: modified with gap
split: 4

100
99

95+ Ireset =100 pA

ALICE ITS3 beam test preliminary
@SPS October 2022, 120 GeV/c hadrons

@PS August 2022, 12 GeV/c hadrons #— Pitch = 10 um . larger pixels have
75 1 Plotted on 27 Mar 2023

=¥ Pifeh; = 15 um less border contribution
—$— Pitch = 20 ym

—4$— Pitch = 25 um
Association window radius: 75 pm. Plotting for thresholds above 3Xnoise RMS.

100 150 200 250 300 350 . less eYentS with
Threshold (e”) charge sharing

Ib/'asn =5 HA
—_ Ibr'asp =0.5 HA
X ~ / br:as4 i 150 pA
> 1 G 500 my
= Vpwenn = Vsup=0 V H H .
g 7290 °C Different pitches:
S 851 different ratios of border
2 and central pixel regions
o 80
[0]
[a]

70 1

Detection efficiency increases with pixel pitch in the modified with gap process

11
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Reverse bias influence on detection efficiency and FHR

1981

95
90

85 '£

80 »

Detection efficiency (%)

751

70 1 _Association window: 480 um X 1.5 is, no pixel masking.
| _Azsoclation windgw: 489 Im SRR,

x
S

------ it o = S B B~ e e e T -5

FHR measurement

@PS July 2022, 10 GeV/c hadrons
Plotted on 23 Mar 2023

-

s;;s‘%thy limit

+103

102

101

L 100

,4
S
Fake-hit rate (pixel~! s~1)

H44444

=
o
&

=
1S)
I

75 100 125 150 175 200 225
Threshold (e™)
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250

275

300

325

350

DPTSOW22B7
Non-irradiated
version: O
split: 4 (opt.)
Ireset = 35 pA
Ipias = 100 nA
Ipiasn = 10nA
lap =50 A
Veasn = variable
Vcasp = variable
Vowen = Vsub
T=20°C

Detection efficiency
Fake-hit rate
Veup=-3.0 V
Vep=-2.4 V
Vsup=-1.8 V
Veup=-12V
Vsup=-0.6 V

DPTS

wide operational range of the
sensor featuring a detection
efficiency above 99%

ALICE

12



Reverse bias influence on detection efficiency and FHR %

DPTSOW22B7

1001 — = ALICE ITS3 beam test preliminary — 10° e
®i-- S ===~~~ 0= iy 3552, 1o Cevichmaons - o rraciated DPTS
Plotted on 23 Mar 2023 split: 4 (opt.)
9 1107 o
g Py
g % 00 T Ve Zvaasie
QL X Vowen =Vsup
B o T=20°C
% 85 1 JJ\ 100 o
c K E . .
3 \ = |~ Detection efficiency wide operational range of the
G 801 5 10 S -4 Fake-hitrate : :
o ) S vam30v sensor featuring a detection
] 2 Vep=24V .
Ty 10 S Vum18V efficiency above 99%
"""" [ = - FHR measurenﬁft sens%.v'i.t')}'\‘\'rﬁi‘tm 3 = Vap=-12V
70 1 Association window: 480 um X 1.5 us, no pixel maskinq.' I T I I ] 10- + Vsup=-0.6 V
75 100 125! 150 175 200 225 250 275 300 325 350
Threshold (e™)
109 { | 10
- 951 102 —~ —#— Detection efficiency
X / - Fake-hit rate H i
< Ll After irradiation
T 90 100 T Vep=-3.0V 13 "
5 £~ V=24V 10 kGy + 10" 1MeV neg/cm
(%] Q.
2 | | X v % Lpo 2~ Vip=-18V .
R . ALICEITS3 ) A -t (ALICE ITS3 requirement)
5 & y '\ |doi.org/10.1016/j.nima.2023.168589 B | v moby
g 0] \ Y | 4 \‘J 10 kGy and 10> 1 MeV nggcm=2] | 101 2 L e
Sl % \ \ Irradiated DPTS d i
g \$ \ g larger reverse bias voltages are
7 & | e favourable to operate the sensor
- | B 8 - PR " FHR measurement sensitivity linfit -~ at Iower th reshold Values

75 100 125 150 175 200 225 250 275 300 325 350
Threshold (via Vcasp) (€7)

Chiara Ferrero | TWEPP 2023 | 03.10.2023
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... influence on detection efficiency and FHR

ALICE

DPTS

100

P9 I

98 1

96 1

94 1

92 1

Detection efficiency (%)

90 1

DPTSOW22B7
wafer: 22

chip: 7

version: O

split: 4 (opt.)

Vowen = Veup= — 1.2V
Biasing parameters
optimised individually
for each Ipjas setting.
T=20°C

ALICE ITS3 beam test preliminary
@PS May 2023, 10 GeV/c hadrons T
Plotted on 10 jun 2023

L 103

L 102

L 101

L 100
—#— Detection efficiency
~@~ Fake-hit rate
—— Ipas =10 DA
—F— Ibias =20 NA
—— Ibias=30DA
—@— Ibas =40 DA

L 10—1

Fake-hit rate (pixel~1 s~1)

88 -

Association wm;dow: 489 um x 3.0 us masked 3 ;Ialxels.

______ Lo -
itivity lim|

FHR measurement sens —$— Ipias =50 NA

—— Ipias =100 A

175 225
Threshold (e7)

1S, maske
50 75 100 125 150 200

Chiara Ferrero | TWEPP 2023 | 03.10.2023

250 275 300 325 350

|l.. _=10nA

bias
— power consumption ~ 5 mW cm?
.o = 30 NA

1as . 2
— power consumption ~ 15 mW cm

below the target!

14



Effect of irradiation level on spatial resolution and cluster size

. DPTS
T~20°C
4.50 - ' i 1.8
4.25 - T z —1'7;0* —— Spatial resolution
E J : X -#~ Average cluster size
= SiES '6% —— Non-irradiated
c N 13 -2
2 3757 ALICE ITS3 (155 —# 107 1MeVne cm
=] doi.org/10.48550/arxiv.2212.08621 - i 14 -2
© 350 | DPTS, Veup = -2.4V g —t 107 1MeVne cm
Q 3. = 147% N i
o % —$— 10> 1MeV neg cm
© 3.25 13 o —#— 10 kGy
> s)
3 © —— 100 kGy
@ 3.00 1 12 9 = —
Z |- 10KkGy + 10** 1MeV ngg cm~2 |
2.75 4 F1.1
2.50-' ] i i | | L1.0

75 100 125 150 175 200 225 250 275 300 325 350
Threshold (via Vcasp) (€7)

e Different levels of irradiation for various TID and NIEL
e Spatial resolution comparable for different irradiation levels
e Cluster size slightly decreases with NIEL irradiation

Chiara Ferrero | TWEPP 2023 | 03.10.2023



APTS vs DPTS vs CE65 testbeam comparison

ALICE

Seed pixel signal normalized spectra in electrons are all in agreement

Q002007 ALICE ITS3 beam test preliminary | MLR1 comparison
= 0.001754 © APTS@SPS October 2022, 120 GeV/c hadrons | type: modified with gap
o Y N DPTS@PS July 2022, 10 GeV/c hadrons | split: 4
Q | CE65@PS May 2022, 10 GeV/c hadrons | pitch: 15 um
- 0.00150 1 _J; Plotted on 19 Jul 2023| .
a oS!
2 0.001251 & Vsub = Vowe = — 2.4V
> Eé [ APTS | v, .=500mv
5 0.001001 = | ! DPTS Ireset = 100 pA
g = [ — Ipiasn = 5 HA
% 0.00075{ | ' e
£ U hioss = 150 A
£ 0.00050{ | Lh st =2000A
pras] { :
3 000025 : DPTS
o H = Vsub = Vopwe = — 2.4V
0.00000 T + : == . Ireset = 35 pA
4 Ibias = 100 NA
2 Ipiasn = 10NA
APTS—Mean o] lap =50nA
5 ) Veasn = 350mV
5 Veas = 500mV
4
5] = = CE65 SF
DPTS —Mean | *m"” 1 R o Al o N n ] e | Vew=Vowar =0V
fro ol e o oo bl % s g o o a3l = ¥ e g oy | n e T
0] f 0] ‘ } ‘ Vieset = 3.3V
b ‘ . | . Vofiset = 0.4V
4 Imat =5 MA
o leol = 100 A
CE65 — Mean ¢ a3 el e fomes = LA
0 500 1000 1500 2000 2500

Seed pixel signal (e™)
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Entries (per 40 ps)
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25+

Timing resolution

ALICE

APTS-OpAmp

=
N
(%]

100

~
wv

ALICE ITS3 beam test preliminary
@SPS June 2022, 120 GeV/c hadrons
Plotted on 8 Mar 2023

Mean: 157+4 ps
RMS: 153+3 ps
Overflow entries: 3
Gaussian fit:
u: 159+5 ps
0:109+7 ps
x2/ndf: 1.31
Timing resolution:

o2 = 7745 ps

Detection efficiency:
OPAMPO: 98.9+0.3%
OPAMP1: 98.1+0.4%

0 ! ‘
-1000 -750 -500

—250 0 250
OPAMP1 - OPAMPO At (ps)

Sensor contribution only

~ 717 ps
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DPTS

APTS OPAMP 0 & 1 800 i : :
pitch: 10um -
type: modified with gap AL'CE ITS3 o [ Not corrected (5.0 ns per bin)
kS doi.org/10.1016/j.nima.2023.168589 : Readout scheme and
f::::;%ig.g}A 700 Non-irradiated DPTS, Vsup= —1.2V \ [ timewalk corrected (2.0 ns per bin)
(;;zilfzoopnﬁv ‘ Mean: -1.4 ns
Yt~ T20mY 600 . RMS: 19.7 ns i
Vo= Ve 24V —— Gaussian fit Fitrange =+ 15 ns
T= ambient(34°C)
. 500 [z -0.3 ns
—— Fit line i a: 8.9 ns
--- Extrapolation ]
Fit range: +1.60 S 400
Errors are statistical only e
w
300
200
100
750 1000 —0200 —150 -100 -50 0 50 100

DPTS1 signal time - DPTS2 signal time (ns)

- Readout scheme correction: correction for a fixed offset

introduced for odd and even columns

- Time walk correction: fit the ToA vs ToT distribution and
subtraction of the value from the measured data points

Sensor + front-end

~6 ns 17



Summary ®

ALICE

e Extensive test campaigns have been carried out with *°Fe source on different APTS prototypes:

modified with gap process showed the best charge collection performance with suppression of
charge sharing

e Multiple beam tests:

Above 99% detection efficiency for a wide range of working points

Radiation hardness better than the requirement from ALICE ITS3 (10 kGy + 10" 1MeV neqg/cm?)
Spatial resolution and cluster size measured for different irradiation levels up to 10" 1MeV
neg/cm?and 100 kGy

Timing resolution measured for both APTS OpAmp (~ 77 ps) and DPTS (~ 6 ns)

The 65 nm technology has been validated for particle detection in terms of charge collection
efficiency, detection efficiency and radiation hardness

18
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DPTS ToA vs ToT distribution

®

ALICE

Signal time (ns)

Corrected signal time (ns)

500

ALICE ITS3
doi.org/10.1016/j.nima.2023.168589
400 Non-irradiated DPTS, Vgyp=—1.2 V
300
200 Two tails are clearly visible
100
100

50

o

-50

—-100

0 5000 10000 15000 20000 25000 30000

Time over Threshold (ns)

60

50

40

30

20

10

Entries

1. Correction for readout
scheme: subtraction of the
asymptotic value of the two

tails from even and odd
columns

2. Correction for time walk:
fit the data with
B
Tl — @
and subtraction of its value from
the measured data

Signal time = A +

21



APTS OpAmp - Fall time vs amplitude ®

ALICE
Standard Modified with gap
g ALICE ITS3 prefiminary 17> MeTxokar
. | Plotiedon 22 un 2022 e
Jovazo = 10UA
[} loasn = TS UA
2 4 levasz = 200uA
= lvazs =2.5mA
@ kesee =100 pA
3 3 ~ Viewe=350mV
5 8 Vaw=300mv
¥ 27 § 5:,,’;2720":/.4\/
> T=ambient
1 £
o~
B 0- g
- 0 20 40 60 80 100 0 20 40 60 80 100 1073 -,
g 6 6 LC)
= [}
— =
& 51 5 g
g
e
A 8
& g
¢ 31 3 -
‘0
1y
g 24 2
n
3
v 14 1A
0 T T T T 0 T T T T 104
0 20 40 60 80 100 0 20 40 60 80 100
Amplitude (mV)
Modified with gap: 80% of cluster size 1 events lies in the region with fall time lower than 1 ns,
compared with 20% of the standard process -
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Reverse bias influence - NIEL 10" 1MeV neq/cm?

ALICE

Detection efficiency (%)

1691
95 1
90 -
85 -
80 1

75 1

70

Plotted on 21 Mar 2023

\
\\41

\i 4
i N \ <
3 \\ b x
\\ I \(I
g ) T e () O
................. B = s (S nfs- =

'v AssociaFion windqw: 480 um X 1.5 us, no pixel‘ masking.

L 103

L 102

L 101

100

.
23
e

T
=
Q

T
]
Q

75

200 225 250 275 300 325

Threshold (e™)

100 125 150 175

350

1

[N]

w

Fake-hit rate (pixel~! s71)

PHttis

DPTS

DPTSOW22B17
NIEL, 10%° 1MeV ngq cm~2
version: O

split: 4 (opt.)
Ireset = 35 pA

Ipias = 100 nA
Ipiasn = 10 NA

Igp =50NnA

Veasn = variable
Veasp = variable
Viweli = Vsub
T=20°C

Detection efficiency
Fake-hit rate
Vsup=-3.0 V
Vsup=-2.4 V
Vsyp=-1.8 V
Vsup=-1.2 V
Vsup=-0.6 V

~ 99% efficiency reached at 20°C
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Irradiation level impact on Efficiency and FHR %

ALICE
100 1 ALICE ITS3 - 103
~doi.org/10 485507arxiv.2212.08621 |

95 1 - 10 —~ —#— Detection efficiency
X ', —# Fake-hit rate
> 90 100 T —#— Non-irradiated
.§ _g —#— 102 1MeV ngq cm=2
£ 6] 100 = —#— 10 IMeV nqcm™2
(] ()
c E —$— 10" 1MeV ngq cm2
o
T 80- F10-1 2 % 10kGy
2 & — 100 kay
a 75 ] 102 L —— 10kGy + 10% IMeV ngy cm™2

I, S— —
FHR measurement sensitivity limit
70 1 L 10—3
75 100 125 150 175 200 225 250 275 300 325 350
Threshold (via Vcasp) (€7)
Only the 10"° 1MeV neg/cm? irradiated sensor shows performance deterioration
24
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Reverse bias influence on DPTS spatial resolution and cluster size %

ALICE

5.01 ALICE ITS3 beam test preliminary 2.0
@PS July 2022, 10 GeV/c hadrons
Plotted on 23 Mar 2023
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Monolithic design - APTS
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CEG65: Process modification reduces charge sharing %

ALICE

Entries (normalised)

e In-pixel architecture and
process have an impact on
the charge collection
properties

e Effect observed in APTS with
%SFe sources confirmed at
beam test

e In modified process all charge
is mostly collected by single
pixel
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