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 The performance depends on pixel design parameters.

 The choice of the parameter values is driven by the maximisation of the
Qcol/Cp, i.€. signal AV.
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o Will refer to 11 Mini-matrices — {04 20 ;

 And 4 different reverse voltages for each geometries: 0V, -1V, -3V, -6V




Investigator

CCT: Charge Collection Time ¢ GCT(Charge Collection Time):
Pedestal , The time how fast the electrons are
' collected.

* Calculate the charge collection time
considering /20.
Half from 8~92% of the full amplitude of

charge.

Slignal




Simulation tools
 Technology computer-aided design (technology CAD or TCAD)

* A branch of electronic design automation that models semiconductor
fabrication and semiconductor device operation.

 Change the device design, device operation condition, etc, and control
the impact of various physics in the device.

e Garfield++

* A toolkit for a detailed simulation of particle detectors that use gas and
semi-conductors as sensitive medium.

* |t can up-to-date treatment of electron transport, simulate silicon sensors,
and the user interface, which is based on ROQOT.
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https://en.wikipedia.org/wiki/Electronic_design_automation
https://en.wikipedia.org/wiki/Semiconductor_fabrication
https://en.wikipedia.org/wiki/Semiconductor_fabrication

TCAD simulation
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e Simulated with Mini-matrix No.58 geometry. (Pixel pitch: 25um, N-well
size: 3um, Spacing: 1)



TCAD simulation
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Materials Materials
Silicon ; Silicon
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Vies=0V Vee=6V

e Comparison of E-field by reverse voltage. (Mini-matrix 80)



TCAD simulation

*%  Electric Field (V/cm)

> Electric Fiekd (Vicm)

Vee=0V V=6V

* Cut line of the E-field plane and compare precisely.

e Save E-fields for the Garfield++ simulation.
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Goal of Garfield++ simulation

Simulation Experiment
title
- Entries 34200 - ) -
= ool Mean x 1045 ;:‘ 90 o, (a) -
8 - Mean y 3.663 O - ' _
18— Std Dev x  490.7 O 80 . _
- Std Devy 0.6051 - ‘e
16— 70 L,
- 20 - et
14— 60__ " -' » )
12;_ 15 50| W& g .
10;_ ﬁ 402— N el :.
8; 10 302_ . : |
6 - - ' b | .
TR 20 I e S hTe,
4 B o = := 5 E . . .o s T -l vy .._ o 'o... . ..
) - : . - = - 10 '__ . s -l: . .. ’ . .l. ' .‘0 o.. o. - .
'I-"I'I|III|III|III|III|III|III|III|I 0 _ll1111111111111111111111111111111111111 .,
200 400 600 800 1000 1200 1400 1600 Nc;ISe%chon 00 200 400 600 800 1000 1200 1400 1600 1800 2000

Signal amplitude [e]

Change the distribution of electrons and calibrate with reference to delay
caused by inner circuitry.

Confirm the Experimental CCT results with simulation.
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Status and Plan
o Status

» Exporting E-field data from TCAD.
e Trying to modify the simulation code according to Garfield++’s update.
e Plan

o Confirm the E-field data by comparing with previous Garfield++
simulation results.

 Modify the simulation code from random electron distribution to e-h pair
generation.

 Calibrate CCT data with reference to Miko’s calculation.
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Back up
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TCAD simulation

Spacing 1fum (MM78) Spacing 3um (MM80) Spacing 5um (MM82)

 Comparison of E-fields according to spacing.
o (Pixel pitch: 28um, N-well size: 3um, Vgg: 6V)
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