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Coordinating the test beam activities. 1



    Experiment area

The T10 beam delivers pions particles up to 10 GeV/c
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Digital Pixel Test Structure (DPTS) CE65

    Experiment setup 
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ALICE PIxel DEtector (ALPIDE) is a  
large Monolithic Active Pixel Sensors (MAPS) with 
512×1024 (row×column)  pixels 
based on 180 nm CMOS technology. 
Used as reference plane for tracking particles. 

1.5 cm × 3 cm

28 μm × 28 μm
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    Experiment setup: Digital Pixel Test Structure (DPTS)

DPTS is 32 x 32 pixels  pitch. 
- Size-able prototype, allows for “easy” 
test beam integration. 
 

Allows to verify  
- Sensor performance  
- Front end electronics performance  
- Basic digital building block

 

15 μm
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    Experiment setup: DPTS

Detector under test (DUT)
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    Experiment setup 

Size 
ALPIDE -15 mm x 30 mm 
DPTS -1.5 mm x 1.5 mm
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ALPIDE - 2D Hit Map

DPTS
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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. 

    Experiment setup 

7

Trig. 
DPTS

ALPIDE



   1. Alignment of DPTS

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

Gross alignment is done when assembling the telescope.

Trig. DPTS is moved (using software) along X and Y to align with DUT DPTS.

ALPIDE are larger in size than DPTS therefore don’t need the alignment ALPIDE
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2. Preliminary QA check of run

DPTS 6 = Trig. DPTS DPTS 7 = DUT DPTS
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  Digital Pixel Test Structure (DPTS)

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

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)


DPTS - 32 x 32 pixel matrix
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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. 


The pixel position is encoded in this pulse pair: ︎ 

Pixel position (PID) in the column.

Position of the column the pixel belongs to (GID) in the matrix 


PID GID
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2. Preliminary QA check of run
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    Digital Pixel Test Structure (DPTS): Parameter scans

Non-irradiated sensor (DPTSOW22B7):
    VBB:-1.2V
▪         IRESET scan (10uA-75uA)
▪         IBIAS/N scan (1uA-50uA)
▪         IDB scan (1uA - 80uA)
▪         VCASN scan (100mV-600mV)
    VBB: 0V
▪         IRESET scan (10uA-75uA)
▪         IBIAS/N scan (1uA -50uA)
▪         IDB scan (1uA -50uA)
▪         VCASN scan (50mV -350mV)

Irradiated sensor 1e15 NIEL (DPTSOW22B17):
▪VBB: -0.6V @20deg
▪VCASB scan (80mV-360mV)

▪VBB: -1.2V @20deg
▪VCASB scan (100mV -380mV)
▪ IRESET scan (10uA-75uA)

▪VBB: -1.8V @20deg
▪VCASB scan (120mV - 460mV)

▪VBB: -2.4V @20deg
▪VCASB scan (140mV-590mV)

▪VBB: -3.0V @20deg
▪VCASB scan (150mV-700mV)

        
▪VBB: -1.2V @26deg
▪VCASB scan (140mV-380mV)
▪  IRESET scan (to be measured)

▪VBB: -1.2V @23deg
▪VCASB scan (140mV-380mV)
▪  IRESET scan (10uA-75uA)

▪VBB: -1.2V @17deg
▪VCASB scan (140mV-380mV)
▪  IRESET scan (10uA-75uA)

▪VBB: -1.2V @14deg
▪VCASB scan (140mV-380mV)
▪  IRESET scan (10uA-75uA)13



    Measurements

Efficiency vs parameter scan 
e.g Studying hit detection efficiency of detector as a function of threshold  

Higher back bias voltage (Vbb),  

Irradiated sensor:  NIEL1 × 106

Operating threshold ~ 110 e-

the efficiency drops with an increasing detection threshold
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   Next steps

Analysis of the data taken during the test beam 


Upcoming test beams 

PS 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:  NIEL

Test the new batch of DPTS. 

1 × 106
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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

