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Coordinating the test beam activities. 1



Experiment area
PS user schedule for 2022 @)

7
schedule issue date: 18-Mar-2022 Version: 0.4 EELHC Exp. [JPS/SPS Exp. [JOther Exp. ZJINT Exp.
Mar Apr Mai Jun Jul Aug Sep Oct Nov Dec
Week 11121131415 16|17 13‘19 20 21‘22 23 24‘25‘26 27‘28‘29 30‘31‘32 33‘34‘35 36‘37‘38 30| 40 | 41 | 42 43|44 45 45‘47 48 49‘50
Machine TS1 Ts2
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17
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3 T10
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TT2A

The latest version of the schedule are availableNge
This schedule in synchronized with injector sched

No beam during Technical Stops (TS, full yellow), limNgd beam avalability during Machine Developments (MD, hatched yelow).
For TS a cool down time is needed and will be announcedN preceding the stop.

Submit your ISIEC at least 2 weeks before your allocated beaw time §sing https://ep-th-safety.web.cern_ch/isiec

Duration of RP cooldowns before Technical Stops will be precisel; jed 1 week before the TS.
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Experiment setup

1 2
, 0o 1 2 0 1 3 4 6 ] 0 1 2 3 |
'ALPIDE | | | | | | | | : ' ALPIDE | | :
; Digital Pixel Test Structure (DPTS) ; ' CEB5 :
1 ALPIDE 0  111.9 50 60 60 104 1033x185 © ALICE Plxel DEtector (ALPIDE) is a I.5cmXx3 cm
ALPIDE_1  86.9 50 60 60 109 1022:163 large Monolithic Active Pixel Sensors (MAPS) with
ALPIDE_2  61.9 50 60 60 108 1004:172 512x1024 (rowxcolumn) 28 um X 28 pum pixels

based on 180 nm CMOS technology.
o Used as reference plane for tracking particles.

0 N O O B W DN

ALPIDE_3 -38.1 50 60 60 106 10.74 +1.78
ALPIDE_4 -63.1 50 60 60 106  10.08 + 1.38
ALPIDE_5 -88.1 50 60 60 109 10.81 +1.69
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Experiment setup: Digital Pixel Test Structure (DPTS)

g“ . . B oDPTSIis 32 x 32 pixels 15 um pitch.
= | - Size-able prototype, allows for “easy”
test beam integration.
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o Allows to verify
- Sensor performance
- Front end electronics performance
- Basic digital building block
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Experiment setup: DPTS

B DUT TRG | -
;' d (DPTS) ..“~='- :

Detector under test (DUT)

DPTSOW22B7 non irradiated

DPTSOW22B17 Irradiated NIEL 1E15

DPTSOW22B24 Irradiated NIEL 1E16 , to be tested

....................................................

REF
(ALPIDE) |

m Serial Number

Ll g

1 ALPIDE 0 198 dag-fs-86  DAQ-000904250102072C T705691W04R36 16 50 60 60 105 10.27+1.68
2  ALPIDE_1 175 dag-fs-130  DAQ-000909250959071E T968879W23BB5 16 50 60 60 109 9,77 +1.93
3 ALPIDE 2 150 dag-fs-135 DAQ-000909250959381A T968879W04R27 16 50 60 60 108  9,73+1.80
4 DPTSTRG 175 C DPTS-004 DAQ-00090101054B130A DPTSOW22B6

5  DUT 91 B DPTS-002 MLR1-003  DAQ-000901010542232A

6 ALPIDE.3 505 dag-fs-85  DAQ-000904250114120A T705691W04R37 16 50 60 60 108  9,58+1.37
7  ALPIDE 4 265 dag-fs-121  DAQ-00090611004E2A11 T700789W10R16 16 50 60 60 107 10.18+1.82
8 ALPIDE5 0 dag-fs-129 DAQ-000909250959131E T968879W04R05 16 50 60 60 110  10.24 +1.69
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Experiment setup

0 1 2
o Size

Beam ALPIDE -15 mm x 30 mm

—— DPTS -1.5 mm x 1.5 mm

ALPIDE

I CO
I
I O

Trlg DPTS
DUT DPTS
I

ALPIDE

ALPIDE - 2D Hit Map



Experiment setup
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0 1
Beam ‘ ‘
—_—)

Trig. DPTS
I
DUT DPTS
I

ALPIDE

Trg. Why DPTS as trigger?
Previous tests showed that the efficiency of DPTS is very good ~100%.

6 ALIPIDE frame as references arms?
Fake hit rate or residual studies.
Need for tracking the particles.



1. Alignment of DPTS bbb bbbl bbbl

1 2
Beam ‘ ‘

o Gross alignment is done when assembling the telescope.
o Trig. DPTS is moved (using software) along X and Y to align with DUT DPTS.

Trig. DPTS
DUT DPTS

—------.
¢
I ©

| | | | , | |
o ALPIDE are larger in size than DPTS therefore don’t need the alignment . ALPIDE
~ B BN BN BN B B B B B BN B B B B B B B BN B B B B B B B B B B B B B B B B |
ALPIDE 3 Raw Hitmap X-Projection | ALPIDE 3 Raw Hitmap X-Projection ALPIDE 3 Raw Hitmap X-Projection
h_h|t.Xmap_ALPIDE_3 h_hitXmap_ALPIDE_3 h_hitXmap_ALPIDE_3
B Entries 7122 - Entries 3843 160 +— Entries 14079
1001 Mean 481.3 - Mean 523.3 - M 524
Std Dev 24.6 >0 ean
- - - Std Dev 10.57 140/ Std Dev 16.17
80— 40— 120
L C 100—
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N - 80—
40— 20— sol
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: sl .3
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440 460 480 500 520 540X X 490 500 510 520 530 540 550 560
X
ALPIDE 3 Raw Hitmap Y-Projection | ALPIDE 3 Raw Hitmap Y-Projection ALPIDE 3 Raw Hitmap Y-Projection
h_hitYmap_ALPIDE 3 hhitvmap._ ALPIDE 3 h_hitYmap_ALPIDE_3
70— Entries 7122 45— E_ntri es = 384_13 B Entries 14079
60 - Std Dev el 40— Std Dev 15.52 - Std Dev 17.87
~ E 120 —
- 35— B
50? E |
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30— 20;— eo:—
- 15; -
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‘ | | | | | ‘ | | | | | | | ‘ | | | ‘ | [ | I [ [ R | | N I ‘ [ R | | | I | ‘ [ N | ‘ N T | ‘ [
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Y Y

Trig. DPTS initial position DUT DPTS initial position Trig. DPTS Final position



2. Prelimina

30
25
20
15

10

ry QA check of run

DPTS 6 Raw Hitmap

h_hitmap_DPTS_6

Entries 1929
-| Mean x 17.36

)
Mean y 16.58

Std Devx 8.321

StdDevy 8567 |
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X

DPTS 6 = Trig. DPTS

DPTS 7 Raw Hitmap

h_hitmap_DPTS_7

Entries 3428 |

Mean x 15.29

Mean y 16.03

DPTS 7 = DUT DPTS




Digital Pixel Test Structure (DPTS)

DPTS - 32 x 32 pixel matrix

o Each column in the matrix has a group id (GID) ranging from 0 to 31 left to right.

o Each pixel in a single column has a pixel id (PID) ranging from 0 31:

— every 2 columns the order of PID is inverted (as the column was flipped vertically), starting
from bottom left matrix corner as 0.

— Column flip implemented to avoid readout issue due to charge sharing in the horizontal
direction.

— To minimize charge sharing in the vertical direction, the pixel of each pair of columns are
cross-connected to obtain a chequered pattern.(Column cross connect variant DPTS)
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Pixel hit Decoding DPTS:

Upon particle hit (or manual pixel pulsing) the digital readout circuitry, to which the pixel belongs to, gets triggered.

After a fixed time offset (that depends on the geometrical position of the hit pixel), the digital output reacts by producing a
first set of two pulses.

ﬁ W
1 2 3 B
SE— | | VR — —
PID
- GID

The pixel position is encoded in this pulse pair:

9t T 1y —

o Pixel position (PID) in the column. ;,'i:.:;__.-;;;;ii:;;:t.:-;.-ﬁ.i.;.T;.'fg“?:'::;_.; B
o Position of the column the pixel belongs to (GID) in the matrix e TR

R
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2. Preliminary QA check of run

Activities Unknown ¥

+Y

EX¥%Y c0 @ | 12

Mai 10 15:22

EUDAQ Online-Monitor v2.4.3-440-g 1ff70a8F

X Correlation of DPTS 6 and DPTS 7

XY Correlation of DPTS 6 and DPTS 7

G ALPIDE h_corr_X_DPTS_6_vs_DPTS_7 h_corr_XY_DPTS_6_vs_DPTS_7
. E3DPTS ~ _F - Entries 1955 - Entries 1955
’ -] Sensor € o 30— Mean x 17.33 @ 30 Mean x 17.33
PN | - (]Sensor? 8 - | Mean y 13.39 & Mean y 15.15
£ |y = I StdDevx  8.191 StdDevx  8.191
~ g{:ti:gs? 25 Std Dev 8.06 2 Std Devy  8.461
- - (CJALPIDE 2 — 10
D, - (CJALPIDE 3 20 I— 20
. @ (CJALPIDE 4 — 8
- (CJALPIDE 5 B
.=y DPTS 6
"~ . OPTS 7in X 15 15 6
- @§OPTSTinY
.4 DPTS 7 in XY
.4 DPTS 7 in YX 10 10 4
’ o (L) Correlations Vs Time
Accest (ZJMonitor Performance
(L) EUDAQ Monitor 5 5 2
09 0o 5 10 15 20 25 30 0
DPTS 6 X DPTS 6 X
Y Correlation of DPTS 6 and DPTS 7 YX Correlation of DPTS 6 and DPTS 7
h_corr_Y_DPTS_6_vs_DPTS_7 |h_oon_YX_DPTS_6_vs_DPTS_7
Y [ = I = ol Entries 1955 X Entries 1955
o 30— - Mean x 16.61 o 30 | Mean x 16.61
& [ mm | Mean y 15.15 & Mean y 13.39
- - - || StdDevx  8.402 StdDevx  8.402
25— N td Dev 8.461 25 | Std Dev 8.06
N 1 .
u - » 8
20 o I 20
_ P
15
10 4
5 2
0o 5 10 15 20 25 30 0o 0
DPTS6Y DPTS6Y
aee
St
Run stopped | run: 558348544 | Curr. event: 5586 | Analysed events: 2702
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Digital Pixel Test Structure (DPTS): Parameter scans

Irradiated sensor 1e15 NIEL (DPTSOW22B17):
= VBB: -0.6V @20deg
s VCASB scan (80mV-360mV)
= VBB: -1.2V @20deg
m VCASB scan (100mV -380mV)

Non-irradiated sensor (DPTSOW22B7): = [IRESET scan (10uA-75uA)
VBB:-1.2V = VBB: -1.8V @20deg
- IRESET scan (10uA-75uA) s VCASB scan (120mV - 460mV)
- IBIAS/N scan (1uA-50UA) = VBB: -2.4V @20deg
o IDB scan (1 uA - 8OUA) s VCASB scan (140mV'590mV)
- VCASN scan (100mV-600mV) = VBB: -3.0V @20deg
VBB: 0V s VCASB scan (150mV-700mV)
m IRESET scan (10uA-75uA) |
- IBIAS/N scan (1uA -50uA) = VBB: -1.2V @26deg
= IDB scan (1uA -50uA) m VCASB scan (140mV-380mV)
. VCASN scan (50mV -350mV) s |IRESET scan (to be measured)

= VBB: -1.2V @23deg
s VCASB scan (140mV-380mV)
s |[RESET scan (10uA-75uA)
= VBB: -1.2V @17deg
s VCASB scan (140mV-380mV)
s |[RESET scan (10uA-75uA)
= VBB: -1.2V @14deg
= VCASB scan (140mV-380mV)
i3 s |IRESET scan (10uA-75uA)



Measurements

o Efficiency vs parameter scan

e.g Studying hit detection efficiency of detectoras a function of threshold

o Higher back bias voltage (Vub),

Operating threshold ~ 110 e

< 100 iiamsig ol — P 107 «
o — . J - e wAwsee  NIEL/TID . 0
- . 6 > F : - :
© Irradiated sensor: 1 X 10° NIEL c 98— S N B V..=-3V 10° 5
3 — \\ BB X
o — 6
e L L L T T R s 10
“c" 96 — Efficiency Fake-hit Rate @ V__=-3V AN .%.-
S = . e—  W7-R10 Non Irradiated S
O e - - W7-R7 Non Irradiated : 107 aw
L 94— o e— W7-R17 TID Irradiated, 206 krad : T
a = —8— —8— W7-R5 TID Irradiated, 205 krad 2 O
— A A—  W7-R38 TID Irradiated, 462 krad AN o) 10° &
92 — % %— W7-R41 TID Irradiated, 509 krad Z: \\: w
_ ¢ 4—  WB8-R5 NIEL, 1.7e+13 1MeV n_ /cm’ . N 7
— + $— W8-R7 NIEL, 1.7e+13 1MeV n,. / cm® 5 o 10°
90 — @/@
— \ N 1071
88 Isensitivity b <
— - P = = 2 H— ¢
-0 Pixels masked 10"
86 —
_l 1 1 | 1 1 | 1 I 1 1 1 L l 1 1 1 1 1 1 10 12
100 200 300 500
Threshold (e)

the efficiency drops with an increasing detection threshold
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Next steps

o0 Analysis of the data taken during the test beam

Upcoming test beams

°S July 2022 - 29 June - 13 July 2022 (T10)
PS August 2022 - 24-31 August 2022 (T10)
PS September 2022 - 21-28 September 2022 (T10)

© Try again testing the Irradiated sensor: 1 X 10° NIEL
o Test the new batch of DPTS.
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https://twiki.cern.ch/twiki/bin/edit/ALICE/ITS3WP3PS2022July?topicparent=ALICE.ITS3WP3;nowysiwyg=1
https://twiki.cern.ch/twiki/bin/edit/ALICE/ITS3WP3PS2022August?topicparent=ALICE.ITS3WP3;nowysiwyg=1
https://twiki.cern.ch/twiki/bin/edit/ALICE/ITS3WP3PS2022September?topicparent=ALICE.ITS3WP3;nowysiwyg=1

