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Pixel Crosssection

Eva Vilella-Figueras

VSS: 0.0 V
VDD: 3.3 V
HV: 0 – -200 V

Resistivity: 20, 80, 200, 1000Ωcm
Fluence: 0, 1e14, 1e15, 1e16 neq

Top bias without back process
Back bias with floating top contacts
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Pixel Capacitance

M. Tavassoli

Estimated large capacitance

Discontinuous n-wells to reduce capacitance
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Doping and Electric Field

Extra deep p-well (M. Benoit in comm. with AMS)

Inverting DNTUB mask
Same doping concentration as DNTUB
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Depletion Depth

Bias Voltage (V)
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P-well:
Larger depletion
depths for higher
resistivities

Lingxin Meng (lingxin.meng@liv.ac.uk) — TCAD Simulations of CMOS Sensors 5/16



Fill Factor

Bias Voltage (V)
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Electric Field

M. Buckland
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Electric Field
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IV Curve

Bias Voltage (V)
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Back Bias

1000Ωcm @ -120 V

Top contacts set to
floating

Back processing
with shallow p-well,
p+ and aluminium
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Back Bias - Depletion and Field

M. Buckland

Top bias:

No electric field at the back
Depletion depth ∼70µm

Back bias:

Uniform electric field
Fully depleted
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Transient Simulation - MIP positions

F. Di Bello

MIP in the middle
of a subpixel

MIP between two
subpixels

Top and back bias

80 e-h pairs/µm
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Transient Simulation - Signal Current

Time [s]
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Transient Simulation - Integrated Charge

Time [s]
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Transient Simulation - Diff. MIP positions

Time [s]

5 10 15 20 25

­9
10×

I 
[A

]

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

­6
10×

mµcm 50 V 125 Ω200 

mµcm 50 V 80 Ω200 

Time [s]

0 0.02 0.04 0.06 0.08 0.1

­6
10×

­
#
 e

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

3
10×

mµcm 50 V 125 Ω200 

mµcm 50 V 80 Ω200 

Lingxin Meng (lingxin.meng@liv.ac.uk) — TCAD Simulations of CMOS Sensors 15/16



Summary and Outlook

P-wells:
improved depletion depth for HR materials
wider electric field
higher leakage current
Back bias:
uniform electric field
larger depletion
→ efficient charge collection

Radiation effects on depletion depth of low resistivity (maybe) inconsistent with
measurements
→ Check on Neff vs. fluence
Transient simulation: charge sharing and crosstalk on multipixel
Capacity simulation
Improve current model, e.g. by measuring the doping profile
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