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Implementation of the pixel array

_Sector | _Diode | _Amalog | _Digital | _Pixel layout
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Minimal pixel footprint: 16 pm* 23.11 pm
1: Sensing diode

2: Analog frontend

3: digital frontend
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3 variants of digital frontend
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TCAD Simulation
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TCAD Simulation
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Measurement method of position resolution

Pulsed laser beam Charged particle beam
= Well controlled scan of laser position on a = Random hit position on the full matrix
single pixel e One hit per particle
e One hit per laser pulse e Reconstructed reference position by beam
e Reference position given by the 3-D motion telescope
stage e o of residual = measured - reference
e 0o of residual = measured - reference e Cluster size can be adjusted by threshold tuning

e Cluster size can be adjusted by threshold tuning
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Pulsed laser test

= Laser beam characterization = Laser power tune
e Wavelength: 1064 nm e 0% : maximum power; 100% : minimum power
e Beam waist wy ~ 1.7 pm e For final results, use 92.7%, 92.9%, 93.3%, 93.5%, 93.7%
e Rayleigh range z; ~ 8.5 ym o 92.7% ~ 4 x threshold (threshold set to ~220 e-)
e Divergence Angle @ = ~ 11° e 93.7% ~ 2 x threshold
e Laser pulse duration ~100 ps




Measurement of position residual

= 1-D scan of laser position = Distribution of position residual
e Step =1 ymand repeat 1000 at each step e Reference position: motion stage
e Laser power tune = 93.5% (~520 €) e Measured position: weight center of hit pixels
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Impact of the Signal / threshold ratio

= Double-hit region varied with the sig. / thr. ratio rOut Of pixel undertest
e Threshold set to 220 e- E
e Laser power carefully tuned from 92.7% to 93.7% =]

= 1-D spatial resolution on X and Y .

e Minimum 3.4 pm and 2.7 um respectively
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Test Setup at DESY TB21

Collimator & Shutter

; Rens. oo
Dipole Magnet € T8 i Cy
Converter Target ©- e ..~ :
®\

e Target DESY I
Synchrotron

m The electron or positron beams are converted bremsstrahlung beams from
carbon fiber targets in the electron-positron synchrotron DESY II.

®m up to 1000 particles per cm2 and energies from 1 to 6 GeV, an energy spread  Test Setup @DESY Dec.2022
of ~5% and a divergence of ~1 mrad.

m 5 layers of MIMOSA
® 6 layers of TaichuPix-3

m 5 layers of JadePix-3, remote operation from Beijing
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Tracking Performance
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Fig. 9. Assessment of alignment performance through (a) the distribution of y?/n,,. of track fitting and (b) the distribution of the distance between the track and the hit.
Experiment parameters: beam energy = 5.8 GeV, threshold = 200e™.
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DUTSTelescopes#iz
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