Muon
Forward
Tracker

commissioning

as a partof ALICE upgrade

Diana Krupova
Workshop EJCF
Bily potok
16/1/2019

1/18



I Outline

MFT layout
Qualification tests
Statistics

* Plans for commissioning

2/18



EMCAL B gy e %

I Why MFT?

ABSOREER

I

( IHA-CKING\I
CHAMBERS /
MUDN™,
FILTER

] i
e

Y ey

L

* new Si-tracking detector designed to s |
add vertexing capabilities to the MUON Y LY e e
spectrometer : i |

TRIGGER
CHAMBER!

« will allow ALICE to extend the precision
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MFT layout =
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512x1024 pixels, 30x15mm? . smoee[ ]

 ALPIDE chips — ladders - half-dlsks - half-
cones —» muon forward tracker

Pixel Sensor CMOS 180 nm Imaging Process (Towerlazz)
3 nm thin gate oxide, 6 metal layers

NWELL NMOS PMOS
DIODE TRANSISTOR TRANSISTOR

L PWELL NWELL

~ 116 pr-d
DEEP PWELL N-'-'- 10% cm

N, ~ 104 cm

Epitaxial Layer P-
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* ALPIDE chips — ladders - half-disks — half-
cones —» muon forward tracker

200 mm for 5 sensors

169,9 mm for 4 sensors

139,8 mm for 3 sensors
109,7 mm for 2 sensors

79,6 mm for 1 sensors

/
/167,8 mm
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170 mm

MFT layout

 ALPIDE chips — ladders —» half-disks — half-
cones —» muon forward tracker

350 mm

0| oo TN |ole DC-0C
. converter
Printed Circuit > ag

Board Acceptance

Half-Disk Ladders

connector

Bottom half-disk §
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MFT layout

* ALPIDE chips — ladders — half-disks — half-
cones —» muon forward tracker




I MFT layout

* ALPIDE chips — ladders = half-disks — half-
cones -» muon forward tracker
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I Ladders assembly
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I Qualification tests

e smoke test

both with and without back-bias (-3 V):

* FIFO scan
 digital scan

* threshold tests

* NOise occupancy

- 3923

* eye diagram
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FIFO scan

first in, first out

* the oldest entry - head
of the queue - Is
processed first

« MOSAIC sets register
In the memory of each
pixel and it reads them
back, comparing
writing and reading
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Digital scan

digital circuitry tests

/SILVER/BRONZE/RED

consumption reaches its maximum
* Inspection of the full matrix

detection of dead, inefficient and noisy pixels
» each pixel is pulsed 50 times

MNreplies received Result of pixel quality Mhad Result of Digital Scan
0 Dead pixel 0D<50 COLD
149 Inefficient pixel 50<2100 SILVER
50 Good pixel 2100<5243 BRONZE
=51 Noisy pixel =5243 RED
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/SILVER/BRONZE/RED

Threshold scan

analog circuitry tests and threshold
equalization

Pulse Oor1l

aaaaaaaaaaaaaaa

1. injection of pulse into the pixel
2. read the value in pixel’s memory

- threshold: the x-th number of electrons at
which the efficiency reaches 50%

 In an ideal situation, we want the threshold
to be a steady value which is perfectly
determined

* decreased threshold increases the
detection efficiency but increases noise
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/SILVER/BRONZE/RED

Noise occupancy scan

* large number of random triggers delivered by
the MOSAIC board

» probability of registering a hit not due by a
passage of particle

* OCcupancy = average number of pixels firing
without any external source per number of
pixels in the chip
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/SILVER/BRONZE/RED

Eve measurement scan
output signal strength and stability

 ideal waveform - sharp rise and fall UU—UH —l_l_

edges, constant amplitude SRR FEEI7

Amplitude

* real high speed digital signals suffer
from attenuation, noise, etc.

Evye Diagram chip 8 (3156 - D: 4, P: 4)

“Constructed from a digital waveform by folding {af
the parts of the waveform corresponding to each
individual bit into a single graph with signal o
amplitude on a vertical axis and time on '
horizontal axis. By repeating this construction
over many samples of the waveform, the ~oF
resultant graph will represent the average b |

statistics of the signal shape and will resemble to C e R
an eye ” cpanings (1,06-05] in « [-84, 84, in y [-123, 105] olfael,,
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Statistics for all the tested ladders

@ chips

Number of dead pixels in a chip
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Conformal HIC (1.5 MFT)

HIC 3 sensors :
63.7 %

HIC 4 sensors :
72.9%

HIC 2 sensors :
72.9%

HIC 5 sensors :
62.5%
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I Plans

Power consumption statistics

Surface commissioning september 2019 - May 2020
Services installation, Readout installation
Detector installation may 2020 - july 2020

Standalone commissioning, continuous
operation july 2020 - October 2020

Global commissioning
LHC will restart in May 2021
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