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Fig.1 Roadmap of silicon pixel sensor for vertex detector in China.
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1) Tabel. 1T The matrix design of JadePix-3
Sector Diode Analog Digital Pixel Size
O 2+2 um FE_VO DGT_VO 16 x 26 um?2
1 2+2 um FE_VO DGT_V1 16 x 26 um?2
2 2+2 um FE VO DGT_V2 16 X 23.11 um?2
3 2+2 um FE_V1 DGT_VO 16 x 26 um?2
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Single Sensor Test
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® Publication:

Design and Characterization of the JadePix—3 CMOS pixel sensor

https://doi.org/10.1016/j.nima.2022.167967
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Signal plane structure Front view
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DESY I
Synchrotron \

® [he electron or gositron beams are converted bremsstrahlung
beams from carbon fibre targets in the electron—positron
synchrotron DESY II.

® up to 1000 particles(per cm? and energies from 1 to 6 GeV, an
energy spread of ~5% and a divergence of ~1 mrad.
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Cluster Size
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Residual in global Y
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Number of Tracks which meet criteria
Number of Total Tracks

Total Efficiency =

Jadepix3_1: number of tracks discarded by different cuts Efficiency vs. time
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DESY I
Synchrotron \

® [he electron or l|::))ositron beams are converted bremsstrahlung
beams from carbon fibre targets in the electron—positron
synchrotron DESY II.

® up to 1000 particles(per cm? and energies from 1 to 6 GeV, an
energy spread of ~5% and a divergence of ~1 mrad.
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Plane3 is not adopted in resolution and efficiency analysis for now.
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Cluster Size

Cluster Size

ITHR vs Cluster Size
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# entries

DUT Spatial Resolution

Residual in global X Residual in global Y
- residualsX " residualsY
— Entries 67757 G:) 1000 — Entries 67757
800 = - Mean -0.1263
— Mean 0.3743 41) B yﬁ Std Dev 14.72
200 - Std Dev 16.17 - Constant 916.1+ 3.6
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Residuals and Efficiency
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events

Alignment

Pre—alignment method:
® Using the mean offset values in X and Y as the required translational shift to update the geometry.

Alignment method:
® Perform translational alignment and rotational alignment using tracks

® Refit all of the tracks and the minimize the y? of tracks

The mean value of y* distribution will drop very significantly after alignment. (191.5 —> 19.5 —> 2.5)

Track %?

Track 2 Track %2 trackChi2
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y? distribution before pre—alignment y? distribution after pre—alignment y* distribution after fine—alignment
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Alignment

Plane 0 Plane 1 Plane 2 Plane 3
The alignment procedure includes 2 steps: - B N
1. Align the telescope plane, and ignore the DUT Hina N~ - e i
®Pre-alignment (x, y geometry) | T N
® Fine alignment (x, y geometry and x, y, z orientation)
2. Align the DUT, and freeze telescope geometry - - — —
Telescope DUT Telescope Telescope

® Pre—alignment (x, y geometry)

® Fine alignment (x, y geometry and x, y, z orientation) F1g.1 Tracking Fitting

® \While tracking, the path of the particle is described as a straight line, ignoring the effect of
multiple scattering.

® Hit uncertainties are taken into account.

® The y? is defined by the resolution weighted sum of residuals r, in global coordinates:

=l
O
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Spatial Resolution

Results from the EUDET telescope with high resolution planes, https:/doi.org/10.1016/]j.nima.2010.03.01§

® The single plane resolution (6,;,7) can be obtained from the measured residual width (¢, . ) and the telescope
resolution width (¢, ;) using equation (1):

2 2 2
Orneas — GDUT + Gtel (1)

® The telescope resolution can be determined assuming that the reference planes all have the same intrinsic
resolution, using equations (2) (3):

YV 22
NZiV Zf — (Ziv z))?

® |f the device under test is of the same type of the reference planes, the intrinsic resolution of the single
telescope plane and of the overall telescope can be derived directly from measured residual width:

anfteas — kgglane (2)’ k (3)

9) . anfzeas (4) d 2 k 9) ( )
Gplane o 1 +k an Oro] = 1+k0meas o

= EPE RS IR Z Y < | Sheng Dong | 2023.05.12 3


https://doi.org/10.1016/j.nima.2010.03.015

