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Victory Process Mode
Full 3D (inc stress dependent oxidation)

Athena
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Modular, and extendible platform

Analyze DC, AC, and time domain
responses for all semiconductor
based technologies in 2D/3D

Parallel processing supported on
multi-core machines

Fully integrated with Athena &
DevEdit

MixedMode: circuit and device

simulation using SPICE netlists and
SmartSpice models
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ATLAS

ATLAS Device 64-bit Simulation

ATLAS Device 80-bit Simulation
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GIGAZD Example
Power YDMOS siructure

Lamice Temperanre (k)
0 33752
2814
Manerials 31875
# Conductar
L silicon

Sio~2 305.38

300

ATLAS
TEMPERATURE DISTRIBUTION IN LDMOS DEVICE
GATE

SOURCE e . sy HOT BPOT, DRAIN
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ATLAS
IMPACT IONIZATION RATE DURING ILLUMINATION

MULTIPLICATION REGION
cathode cathode

Microns

ATLAS
RAY TRACE ANMD PHOTOGENERATION RATE IN MICRO-LENS CCD
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Dark Current vs llluminated Current
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| # | | detector

MAGNETIC
MAGNETIC
| Quantum

‘ORGANIC

[

b Detecter Arrar

magneticex03 Directional magnetic field detector Atlas
magneticex02  Current based Magnetic field detector Atlas
quantumex21 | Spectral and Angular Response Atlas

organicex07 | Color sensor with vertically stacked organic photodetectors Atlas

Crosstalk in InSb Detector Arrays

Requires:

Device 3D/Luminous 3D

Minimum Versions: At/as 5.19.20.R

This example demonstrates:

» Crosstalk as well as Quantum efficiency as a function of InSb detector design parameters.
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3 DeckBuild - /home/tmp/moslex0l.in - o x
File Edit View Run Tools Commands Help

HXRO )1 1mL

EEEE &

diffus time=30 temp=1000 dryo2 press=1.00 hcl=3 =

|| clear | Shits

Quantum Well Infrare =

Crosstalk is one of the main parameters that critically affect the resolution of detector arrays. Electrical crosstalk is
attributed to carriers that are photogenerated under one detector, diffusing and being collected by another detector in

the arrav. As the nhotodiode size and the nitch (distance between nhotodindes) of the detector arrav aet smaller. there is.

Clear history

Close

nerated | Clear

n:1 DeckBuild 4.1.8.A Copyright © 1984 - 2014 Silvaco, Inc.
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23 VWE Explore
File Edit View Help

|| % |2 Folders |JJE = §|H|Dpedigree:vwf_demo;MOSTMP k|

1
# = (3 pedigree:vwi_davidg a
= (3 pedigree:vwf_demo

imostmpi mostmp

(3 pedigree: hivics

File Edit Experiment Ts Help
= REREA NS

Description | Resources | Deck ITlee | Worksheet | Jobs |

& Deck editor |
Tfrmhmu.uc |

#P-well Implant
#
implant boron dose=8e12 energy=100 pears

2 | ’ ,

diffus temp=950 time=100 weto2 hcl=3

#

#N-well implant not shown -

#

# welldrive starts here

diffus time=50 temp=1000 t.rate=4.000 dryo2 press=0.10 hcl=3
#

diffus time=220 temp=1200 nitro press=1

#
diffus time=90 temp=1200 t.rate=-4.444 nitro press=1

etch oxide all

| #
& - #sacrificial "cleaning" oxide

diffus time=20 temp=1000 dryo2 press=1 hcl=3
#
etch oxide all
#
I #gate oxide grown here:-
diffus time=11 temp=925 dryo2 press=1.00 hcl=3
#
# Extract a design parameter
extract name="gateox" thickness oxide mat.occno=1 x.val=0.05

|
Name Block Type Value ﬂ

8 1 _|dose implant Double > 8e+12
Z_IIemp diffus Double = 950 =

[Preparing [ | vWF 2.7.3.A Copyright © 1984 - 2010, Silvaco Inc. -d
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Description | Resources | Deck | Tree | worksheet | Jobs |

Fragment Status
- Not Run

= Failed
_iMissing Resuft
AFinished

=
H
i
Eluooco~o8

ﬁ_?hfiﬂf

implant dose

[ ——- b3
File Edit Tools Help
[ e[ [
Description I Resources | Deck ITme | Worksheet Ians |
implant dose | diffus temp |diffus time |gateox |nxj |n++ sheetrho |ldd sheet rho |chan surf conc | sheetcol
1 10— — |— —_ e -—
2 950! 11— — |— — == =
3 12 106.124 3192 28.9878 2190.73 3.7599%e+16 2
3 10 — — |— —_ = =
5 8e+12 1000 11| 100.218|0717 32.2797 2182.09 4.06472e+16 k
6 12— — |— e == ==
7 10— — |— —_ e -—
8 1050 11— — |— — == =
9 12 106.218/0289 44.7063 2292.91 3.39549e+16 k
10 10 — — |— —_ = =
11 950! 11— — | — = —
12 12— — |— e == ==
13 10 94.1164 6564 32.2133 2197.38 4.17586e+16 b
14 9e+12 1000 11 — — | = - i
15 12— — |— e e e
16 10 — el o — - T
17 1050 11— — | — e —
18 12— — |— e == ==
19 10 — — |[— — e —
20 950/ 11 — — | = - i
21 12— — |— e e e
22 10 — el o — - T
23 le+l3 1000 11— — | — e —
24 12— — |— e == ==
25 10 94.1402/1438 44.647 2394.08 3.54508e+16 e
26 1050 11 100.261 0711 45.2412 2332.09 3.59865e+16 r
27 12| 106.238/9992 44.7464 2346.26 3.6609e+16 i
a | o
Running |6| VWF 2.7.3.A Copyright © 1984 - 2010, Silvaco Inc. A
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ELECTRON TEMPERATURE AND IMPACT IOHEZATION
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Monte Carlo trench implantation angled at 50°

3D Geometrical Physical lon lon beam deposition
Etching Milling Etching with tilted beam

X i =

/
/Primary, i.e. direct

_impact implantation

Shadowed, i.e. secondary

impact implantation

with twist along structure’s diagonal

SILVACO



Yo#

Victory_Process

Victory_Pr
Dat x_Grw_50.str ictory_Process

Dat _50.str

Victory_Process

Nitride Cap
Trench Oxide
Silicon

28nm FINFET
20 etch/depo steps
3 Monte Carlo ion implant
4 oxidation and diffusion st
~800,000 mesh points .
<2hourson 8 CPU's
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2 Flat panel LCD and TFT circuits.

WictoryCell
Drata from screamd.sie
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Diagonal MOSFET structure with the axide layer removed to showthe polysilicon and
metalization layers.

WICTORT
Effects of Body Contact and Heating on 501 MOSFET W Curves
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ldvd 3D SOOI NMOSFET simulation with body

contact showing the kink suppression effect.
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VICTORY
SEUMESHING

FEEEE ST

TR b

501 device showing cylindrical meshing for the SEU strike.

lisnsanum
o 511 daitin,

The SEU strike volume was refined with a circular mesh in order to accurately
capture charge generation along the length of the track. This has all been achieved
without dramatically increasing the number of mesh points.
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