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Monolithic Active Pixel Sensors (MAPS), produced in a 65 nm
CMOS imaging process, have become an attractive technology for
precise vertex detectors at high energy physics experiments, and
are being considered for future lepton colliders [1].

As part of sensor development, precise simulations are important for
predicting sensor performance and guiding design improvements.
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/ Initial target: high-resolution sensors for beam telescopes
Final target: future lepton colliders vertex detector

In acordance with Strategic R&D programme on
technologies for future experiments [2].

) Material budget: < 0.05% X/X0

) Single-point resolution: ~ 3um
) Time resolution: ~ 1-10 ns
) Rate capabilities: 1 MHz particle rate

Y Granularity: < 25 pm x 25 pm

Simulations are compared to experimental data
to validate the employed simulation approach.

Multiple prototype submissions with characterisation
supported by simulations: DESY MLR1, APTS [6],
DESY ER1, H2M [7].
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Transient simulations allow us to study the
time evolution of the response of a sensor [5].

To simulate the electronics, the output signal from
Allpix Squared is imported into SPICE.

9 :".llplix2 simulation: N-Gap 20x20pym? (10ym thick) LET corner injection

MAPS in a 65 nm CIS with small collection electrode
Full CMOS circuitry integrated in wells separated from collection electrode
- low power consumption

- high signal-to-noise ratio
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- small pixel size » higher logic density
- small input capacitance ~fF
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DEVICE SIMULATION

GOAL: Accurately simulation of the charge collection behavior in

MQ the sensitive volume

)’[y SIMULATION APPROACH:
QQ A technology-independent simulation approach [3-4] combines:
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Simulation of epitaxial
layer with generic doping
profiles, and derivation of

detailed electric field.

High-statistics MC
simulation of full
response of detector

ELECTRIC FIELD PROFILE RESULTS
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» Comparison with test-beam data validates the simulation approach.
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