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@ Application examples v’ Low pressure

3D ICP (steady/transient N_e-1/m**3
T-K ( v/ ) 2.337E+18
1979 2.33?E+18]
7 1.753E+18
129 1.169E+18
1140 : ]
5.844E+17
s 1E-30
30 -

300

1E-30

T e-eV
2.864
2.5]
2
F Num Density - 1/m**3 =
3.892E+20
3.892E+2 1
2.919E+20 0-3_
1.946E+20 | | :
9.73E+19 % 77 gas phase reactions for SF6
0
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Application examples (cont.)

v'Pulsed CCP

2.376E+017

Ne_avg - 1/m~3

2.2E+017
2E+017
1.8E+017
1.6E+017
14E+017
1.2E+017
1E+017
8E+016
6E+016
4E+016

2E+016
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Application examples (cont.)

DC Arc (with Lorentz force) v Atmospheric pressure
( and higher pressure )

AR+_Num_Density - 1/m**3
3.593E+023

3.5E+023
3E+023

2.5E+023

= Dielectric Barrier Discharge

1.5E+023+

1E+023 Tube

Discharge
/,/

/ ’ /‘
\ r, ”
\ /
\ /
\ /

Fig. 2 Side view of the DBD in the tube

Wire

SE+022+

0_

o |

through band-pass filter of density of the N3,
450 nm (half=width: 10 nm)

Takehiko Sato, Osamu Furuya, Kei Ikeda and Tatsuyuki "
' Nakatani
' 1st International Conference on Plasma Medicine (ICPM—]_),: Fig.3 Spectrum photograph Fig. 4 Distribution of number

Corpus Christi, Texas, (2007) pp. 48-50

6 ATHENASYS



v 3-D
(with filament model)

Fig. 4 Top view of the reactor

£572, 50 (2007) p. 424

AR+ _NUm_Density = 1/mes3
TE736E417

35641
3E417

26417
1.5£417
1E417
SE+186

Fig. 6 Ar* density and gas temperature distribution (computational grid on the reactor wall and RF antenna in this model are also
shown)

v Magnetized Plasma E—

A A
BF=

MNe_avg - 1/'m™3 L | ‘

4EH]16
JIEED Japan Vol.57 No.3 (2014) p.27 3E+016
~ e 2E+016
YIZUL) 1E+016

LE+QO5

(b) 150G

Fig. 3. Cycle-averaged electron number density.
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Self-consistent kinetic model coupling the
Boltzmann and Poisson equations

147 Q current
5000 Q ballast I measurement

resistor \ Tol |asistors /
v It i< << <it

,

v 0.4 mm —s{je | |e1mm

‘J_.x Vrign i
) il

ol pgppppmet’

FIG. 1. Planar Ti electrode configuration. pattemed on glass to measure
cathode current density. Cathode is split into separate paths. where the cur-
rent is independently measured. Polarity can be reversed to measure anode
current density.

Multiple
cathodes

Multiple
anodes

FIG. 4. Microplasmas generated at 2 Torr, in air, at 423 V. The microplasma
glow region is confined over the cathode. and is independent of the anode—
cathode spacing.

Profiling and modeling of dc nitrogen microplasmas

Wilson et al. J. Appl. Phys., 94 (2003) 2845

X% Kinetic solver :

Four dimensional Fokker—Planck solver for electron kinetics in

collisional gas discharge plasmas

V. Kolobov, R. Arslanbekov / Computer Physics Communications

164 (2004) 195-201

Application examples for plasma (cont.)

1001t
1074 -
1021

1031

Electron distribution function (arb. units)

! U It
qoell L o 1 . 1 . 1}

0 100 200 300 400 500
@) Electron energy (eV)

1.2 Torr
450 Volts
Avg. electron energy

N w »

Distance along Z (mm)

3
Distance along X (mm)

(b)

FIG. 13. Modeled electron energy distnbution function has bimodal nature
near the cathode.



Application examples for plasma (cont.)

Modeling study on AC atmospheric pressure He plasma jets interacting with
DPS 2019 (by Kobayashi)

a dielectric target

Outlet (107 Pa)

7
Flow speed (m )

—
R SRR Ll T =

Air (0.1 mis)

o AXIS 5 10

Sequence: Gas flow model — Plasma model with fixing the gas flow
Chemistry: 20 species and 80 reactions

EEDF: Maxwellian

Surface O destruction y=0.02, SEECy=01

Seed electrons ~ 2 «10"* m (instead of photoionization)

Gas temperature = 300 K (const.)

Electrode voltage: 5 kV sinuseidal AC at £ = 100 kHz, 200 kHz, 1MHz

Time step: 20 ps.

Time integration: up to 4 cycles (100 kHz), § cycles (200 kHz), 16 cycles (1 MHz)
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@ Application examples for plasma (cont.)

PECVD for Silicon Nitride

Fig. 1. Plasma reactor and analytical equipment, including quartz
deposition monitor in wafer plane and line-of-sight mass spectrometric

sampling.

SiNx deposition rate [nm/min]
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Ne_avg - 1/m~3
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DPS 2019 (by Ikeda)
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SIH3_Num_Density - 1/m**3

2.196E+018
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1.5E+018
1E+018
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Ion energy dependency for the
reaction rate and yield can be set
when ICP (w/o CCP option) is chosen.

The sheath is not mesh resolved.

Semi-analytic sheath model is used to
compute the IEADs at wafer.

The bias needs to be specified: Vi,
V4. and Frequency.

35

30 —500W  —700W
25 —1000W  —2000W

2 20
Q15
e 10

Angle

10

Sheath model (Boundary condition)

" Plasma

" Electron Temperature

SubType = Sheath Model |

—i Thermal Flux Balance |

- Sheath Model

Bias Frequency
Bias Power
RF Bias

OC Bias

13500000

o

460

ERIERIERIE

-45

0.05
0.04
=0.03
© 0.02

0.01

11

—Bias 13.5 MHz
—Bias 3.39 MHz
200 400 600 800
Energy (eV)
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Characterization of an asymmetric

parallel plate radio-frequency

discharge using a retarding field

energy analyzer

Plasma Sources Sci. Technol. 21 (2012) 015002
(@) (b) v,

Rp
Rws *

: T, Fe

rf

(c)

Potential (V)

Time (ns)

Figure 3. (a) Schematic of capacitively coupled asymmetric of

discharge, (b) equivalent circuit where Ry and Cy are the powered

sheath resistance and capacitance, respectively, and Ry, and C,; are

the wall/ground sheath resistance and capacitance, respectively. R

is the bulk plasma resistance, (c) illustrative discharge potentials

where Vi (r) and Vg are the excitation potential and dc self-bias,

respectively, and Vi(r) and v, are the time-varying and

time-averaged components of the plasma potential, respectively. 12

Monte Carlo to compute IEADFs

05

IED (a.w)

100 e T

a0 . . . 1] Dischargs power (W)
lon eneryy (8]

Wy

400 ) 150

a V(20 rr;Ton)
A V& (10 mTorr)
| 0 ¥; (20 mTorr)
= V. (10 mTorr)
o AE (20 mTorr)
200 }® 4 (10 mTorr)

,,;"_'3:;“"— ) 1
/ g 150
100 ¢ P p
00 .’/’0

Power (W)

300
4 100

Discharge potentials (Mic)
» A
AE (eV)

Figure 6. Self-bias voltage (measured directly), time-averaged
sheath potential and collisionless ion peak separation (calculated
from the IED measurements) as a function of power and pressure.
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@ Monte Carlo to compute IEADFs (2)

" Plasma

Specify positions to compute IEADF

¥ Monte Carlo Transport

! Select Locations for IEADF Computation ...

Electron Density “

E [Ne] (log scale) & .

pi— . Conditions:

E F E E E @ o o » o @ Ar 10 mTorr
=] Pl = (=] [==] [ Pl =N [+ [==] =]

) 20 W, 13MHz
Ar+ Densitv
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Position : Wafer center

Arb. units

Arb. units

1.8e+12

1.6e+12 |

1.4e+12

1.2e+12 |

1e+12 |

Be+11 |

6e+11

de+11 |

2e+11

0F

-2e+11

2.5e+13

2e+13 |

1.5e+13 |

1e+13 |

Se+12 |

lon Energy Distribution Function

Gahang@hpmT20W13MHzLoc3

L L L L
180 200 220 240 260 280

Energy (eV)

lon Angular Distribution Function

'GahanAr OmT20W13MHzLoc3

Angle (Deg)

Ion Flux

Monte Carlo to compute IEADFs (3)

300 —

250 —

200 —

150 —

14

100 —

| [ [ I
-80 -60 -40 -20

Estimated Elow
(compare to MC) Ehigh

Monte Carlo Computation:
E., ~210eV

206 eV
231 eV
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Position : Wafer edge

1.6e+13

1.4e+13 |

1.2e+13 |

fe+13 [

Arb. units

de+i2 |

2e+12

ot

-2e+12

4.5e+13

4e+13

3.5e+13 -

3e+13

Arb. units

1.5e+13

1e+13

Se+12

0

lon Energy Distribution Function

Be+i2

6e+12

GahanAr 0mT20W13MHzLoct

Ion Flux

L
180 200

2.5e+13

2e+13

220 240 260
Energy (eV)

lon Angular Distribution Function

280

"GahanAr1 0mT20W1 3MHzLoc

1 1 1 1 1
20 -10 0 10 20 30
Angle (Deg)

-40 -30

I
40

15

Monte Carlo to compute IEADFs (4)

300 —

250 —

200 —

150 —

100 — v

| [ [ I I I I I |
-60 -60 -40 -20 O

214 eV
223 eV

Elow
Ehigh

Estimated
(compare to MC)

Monte Carlo Computation:
Eow ~ 210 eV
Ehigh nJ 226 eV
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Multi-frequency CCP

Dual frequency on one electrode | ™" wo | MCeck sl o n
. BC Setting Mode
can be set easily ’

= General

BC Type
— Wall

(Fluid-Block Interface)

Special Feature (Interface Splitting)

Solve for 1 LF cycle

Flow Electric
Calculate power on electrode Chem

Split Selected Interfaces

Electric Potential — Fixed Potential

Plasma

1 < .o Voltage
Py = _HLHF‘;M. (r)dsdt - _
‘TD S =i Multiple Sinusoidal Frequencies
Vi

17 .
PLF = E _l- f [G.Fj:amu' (" }d.‘j'df
]

! Specify Frequencies ..,

-

X Frequencies |E|
-
: Total F ies |2
Adjust HF and LF voltage e et |
Vo, v Frequency, Hz | phi, deg
n+l f b
Ve =a( Py — P HE. gm,r) +V e 100 27000000
100 2000000
ra+l n n
Vip =a(Pp - PLF,gan)+ ViE Insert
Append
Delete
Close
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Spice coupling

CFD-ACE+ Plasma solver accounts for external circuit interactions to a
greater degree of generality. Proposed external circuit coupling to SPICE
will enable generic circuit representations at several reactor surfaces.

Electric

Iv Circuit Model — Netlist Input (SPICEZ2GE)

File Mame |circuit_ﬁ|e_name.cir Browse...
ACE+ o SPICE
ReactorScale Model hr External Circuit Model
° a
M
U 3
@ O

Tsageyjon

SPICE-ACE+ Interface

k
Supply
inputfile

Currents

A

b
-

Circuit Model Input

17 ATHENASYS
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Topology simulation by CFD-TOPO

Etching

I
Etch Rate — um/min
0.09208
no
3-3% N —
00a
n0a
004 topofSilicon_U - mfsec
oo 2319E-003
noz 2.2E-008
2E-008
0 18E-003
16E-008
14E-003 4
1.2E-003 4
1E-003 -
2E-009
GE-009
4E-009
2 E—DUEI:I
o 0
|| == —
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Swarm /\5X—=4, KItlL—b
M Lookup Table YERLY—Il

Bosprom
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@ JTO)\F-5% (DR F@) STEERO—1E)

FAES), | e D)

T.(7, t)
%FD—ACE+73&“
T ell%>
| ~ —IEAN
Boltzmann eq. T vt .
9. PACR) | BOLSIG+, CFD-ACERE
AL m%}v\iaﬁ—ﬁﬁ IR 2 A o Fo(e) + Fy(e) cos 6
f5B&{LBoltzmann eq. mzimes | Monte-Carloi&
P B 9 P! MagBoltzi&
&f(v, 0,t) = _aa_l)x + (E)COH f(U,Q, t) E n;ﬂ
—
Bosprom

(Boltzmann Solver by Propagator Method)

FRIEE — 2MEE f - RISU—NEZR, WX REH(BEE, HLEMRE)

Swarm parameters
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File Edit Graph Prefer Help
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10 [81.8547 |6.7051 |4.4701 |1.44112+006|0
AC phase [0 T ~| [z Ar @ ||20]135.031 |[7.2187 [4.8125 5-6435&+0051|L|
Kk | 3

y
ATHENASYS




Bosprom:J>X~NstEH lookup-table {ERKIEIE

€& bosprom : (D:/tukasa/home/bosprom/.workdir/) = O et

File Edit Graph Prefer Help

BB |A:=kE |- E L EL

o l Setup ] Results LUT I
Te (eV)| ki1 (m~3 k2 (m~3 k3 (m~3 -
2 0 2.47996e-24 | 2.65474e-25
Number of data | 120 2.40336 |0 6.79372e-24 |7.27252e-25

2.80672 |1.83832e-27 |7.63325e-20 |1.23452e-19
3.21008 | 3.84433e-27 |1.5962e-19 |2.58164e-19
3.61345 | 2.94471e-21 |1.56789e-18 |4.68609e-18
4.01681 |3.5004e-18 | 3.0896e-17 |4.74720e-17
W T, range |2 |50 442017 | 7.7896%9e-17 | 2.08562e-16 |1.72251e-16
4.82353 |4.07528e-16 |5.53056e-16 | 3.85831e-16
Ne (M) |1E+13 5.226890 | 1.05326e-15 |9.51372e-16 |6.73392e-16
Y-axis lm 10 |5.63025/1.96400e-15 |1.36590e-15 |1.01721e-15

11 |6.03361[2.94441e-15 |1.76166e-15 |1.36413e-15
12 |6.43697|4.30007e-15 |2.05253e-15 |1.7282e-15
EExpgrt{CFD-ACEﬂ 13 | 6.84034 |5.67374e-15 |2.3434e-15 | 2.09227e-15
14 |7.2437 [7.0384e-15 |2.63427e-15 |2.45634e-15
15 |7.64706|8.40306e-15 |2.92514e-15 |2.82042e-15

Pressure (Pa) 13.333

Iv | order |423 1

[ e T C R s T T O R S T

[ marker [ overlay

* Te-k p, D O Te-k

R_name |Argon_hokudai 16 |8.05042]9.77468e-15 |3.19317e-15 |3.16977e-15
_ 17 |8.45378|1.11806e-14 |3.34845e-15 | 3.44651e-15
b= Import  [cFD-ACE+ | 18 |8.85714|1.25865e-14 |3.50372e-15 |3.72325e-15

19 |9.2605 |1.39924e-14 |3.659e-15 3.99990e-15

amm 20 |9.66387 1.53983e-14 [3.81428e-15 |4.27673e-15 ~
1a1 Equally spaced 1 »

. ETEHEERENMS T, R=ZD LUT (lookup-table) Z4ERk
« CFD-ACE+ t BOLSIG+®DJ7A( L%z import UTH S5~ RELTIEE
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DFONNE
BTIR-TS5AYDS

AT EhS Lennard-Jones /\SX—49%EE
21230 TIHEERD species data Z4E(E

#F2-1 LyndersenDEEREZDNEREF

L FES L FE s Lyndersen@ A%
FBRNERT N\OF A MEEF ERMEFET BEESTbh(K): 390.65|(Input)
-CH3 1 -F 5 -MNH2 0 78 (M) : 182.10|(Input)
-CH2- 0 -Cl 0 =NH 0 RLETFw 0.51
=CH- 0 -Br 0 =NH(R) 0 Tc 548.65
=C< 0 -1 0 =N- 0 Pc 26.71
=CH2 0 ERINEFT >N-(R) 0 Ve 401.00
=CH- a -OH{Alcohol) 0 -CN 0 Lennard-Jones
=C< 0 -OH(Phenaol) 0 -NO2 0 a 6.33
=C= 0 -0- 0 A AINERT 'k 481.79| ()
#CH 0 -0-(R) 0 -5H 0
#C- 0 =C=0 0 -5- 0
BRIMERT =C=0(R) 0 -5-(R) 0
-CH2-(R) 0 O=HC-{Aldehyde) 0 =5 0
>CH-(R) 0 -COOH(Acid) 0 Tt 0
=C=<(R) 0 -COQ-(Ester) 0 >5i< 0
=CH-(R) & =0 0 =B- 0
=C=(R) 0
=C=(R) 0
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@uant@mol“@

Plasma Chemistry Experts

Quantemol Ltd was founded in 2004 as a spin-out of University College London’s Physics Department.
We develop software tools based on highly sophisticated research codes and provide unique data for

plasma modelling

[CEC

electron collisions

(DB

plasma chemistry

v Elastic collisions and momentum transfer
v Electron and rotational excitation
v Super-elastic cross-sections
v Quenching cross-sections
v Dissociative electron attachment
v Electron impact ionisation
... and more!

v’ > 40 pre-assembled self-consistent chemistry sets

v Download formats for plasma modelling software:
QVT, CHEMKIN, Comsol, CFD-ACE+, VizGlow...

v Dynamic Chemistry for fast chemistry assembling
v Data comparison between individual reactions

v User-friendly interface

We can offer as consultancy:

Electron collision cross-section calculations
Calculations for new type of molecules
(such as precursors for deposition)
Photoionization calculations
Cross-sections for molecules containing heavy
atoms (Ti, In, I, Ga ...)
Electron impact dissociation
Electron impact ionisation

... and more!

Assemble a chemistry set for your gas mixture
Optimise it for your pressure conditions
reducing from hundreds to dozens of reactions
without loosing key reactions

Estimate or calculate missing reactions

Create a surface chemistry mechanisms set &
calibrate it with your experiment

Run multiple calculations & conduct a
sensitivity analysis for explored contributing
factors

Based in London, we work with academic and industrial partners around the globe, including customers in:

.

¥, .\\\
N2

1N

29
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https://www.quantemoldb.com/
https://www.quantemoldb.com/
http://www.quantemol.com/
http://www.quantemol.com/
http://www.quantemol.com/
http://www.quantemol.com/products/quantemol-n/
http://www.quantemol.com/products/quantemol-n/

Input: ONLY geometry!
Output: cross sections, Reaction rates

Total cross sections for e-CH,

30

(]
[

20

Total cross section (Angstroms)
-
o

Cross sections validation by QEC

<o Quantemol-N (SE)
— Quantemol-N (CC)

O Lengsfield et. al. (1991)

<» Lohmann and Buckman (1986)

& Ferch et al (1985)

1

5
Electron energy/eV

Dissociative attachment to Cl,

o

B
=]
5l

section (Ang”2)

Cross

— Quantemol-N
—— Kurepa & Belic (1978)

0.001 ! |
0 5

Energ\)' (eV)

[o.EC

electron collisions

“Methane/hydrogen plasmas have
been reported to be sources both for a-
C:H film deposition and for compound
semiconductor etching.” — Duan 2011¥

“Atomic chlorine and its ions are a very
common in silicon etching... and thus data
regarding the chlorine molecule’s dissociation
are needed. The chlorine gas is highly toxic
and therefore measurements of this substance
are dangerous” — Hamilton 2017

ATHENASYS


http://www.quantemol.com/products/quantemol-n/
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Dynamic Chemistry App @

e Choose your chemistry among the species available
in QDB

e The app will scan the database and find all possible
species related to your chemistry. Choose the ones
you want to be included in your set

e The app will search for all reactions with the species
you chose. You can select ones you want to include

Gold users: Download data in formats
compatible with: HPEM, CFD-ACE+ (CHEMKIN),
COMSOL, VisGlow
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Set Generation > Dynamic Chemistry App 045

& QDB Global Madel

= Set Generation | ®= Chemistry Set = ®= Model Settings = ®= Results

Dynamic Set Generation

Gas Selection

Ar N2
e °2 NH3 & SiH4 Z:&IRUTZH
= C
Al HEBr
He V| SiH4
CH4 CF4
v NH3 F2
Ne Kr
Xe Co2
clz 502
C2H2 BCI3
Sicla SiF4
Cu co
HF NF3
CHF3 C4F8
SF6 CH3F
C4F6

Add to Selection

Generate Set

32 wase N ] HENASYS
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<& Chemistry Set  Species & reaction steps Oi#:Z

& QDB Global Model - m}
&= Set Generation w= Chemistry Set | &= Model Settings &= Results
Name Sticking Coefficient = Return Coefficient Return Species - Reaction A n (=
a| Properties |H | 0.0000 |:\| 0.0000 ‘:H H - | V| mfo e+Hzme+H+H |1150:07 |-0.58 |1156
v | Properties |H+ | 1.0000 |:\| 1.0000 ‘:H H - | v | mfo Je+Hzme+H+H |1.00e-08 |02 |12.06
v | Properties |H- | 1.0000 |:\| 1.0000 ‘:H H - | v | mfo e +Hzme +e +H2+ |1.00e-08 |05 |16.03
v | Properties ”Hz || 0.0000 |:‘| 0.0000 ‘:H H2 - | v | Info ”e +H2 > e-+ H + Hin=2] ||1‘96e—1[] ||0.27 ” 14.99
v | Properties ”H2+ || 1.0000 |:\| 1.0000 ‘:H H2 - | v | Info ”e +H2+ > e- + H2+ "1‘442—04 ||-1.19 Hu.us
v | Properties |Ha[+] | 1.0000 |:\| 1.0000 ‘:H H2 - | V| mfo e +Hzrme tHE+H |272007 |-0.2a |2.74
v | Properties |H2lv=+] | 1.0000 |:\| 1.0000 ‘:H H2 - | V| mfo e +Hz+=H+H |4.94e-08 |-0.50 |0.03
v | Properties ”H3+ || 0.0000 |:‘| 0.0000 ‘:H HI+ - | v | Info ”e +H>e-+H ||1‘97e—07 ||-n.29 Ho.zz
v | Properties ”H[n=2] || 1.0000 |:\| 1.0000 ‘:H H - | v | Info ”e +H>e +e +Ht "4‘542—09 ||u.72 ” 13.55
v | Properties |HIn=3] | 1.0000 |:\| 1.0000 ‘:HH - | (I i [ ) i [v
v | Properties |HIn=a] | 1.0000 |:\| 1.0000 ‘:HH - | v [uboslipdatelSpscies | dd Reaction
N = - Show only selected reactions
vl | Properties |HIn=5] | 1.0000 |2 1.0000 HE -
) Auto-Add Reoct |7Add = Filter by Type Filter by Reactants Filter by Products
Fllte:n: serens v Has Reactants +| Has Products
Show only selected species :+ T :+ T
H- H-
V! Ground State Neutrals | show electron collisions H2 i H2
v Excited States :5;’-"] :g;]
V| Positive lons :g!;":*] :gl:':*]
V| Negative lons HIn=2] HIn=2]
V| show heavy particle collisions :E::i} :{2:3}
Excited States HIn=5] HIn=5]
_ HIn=6] HIn=6]
(®) Use pooled states HIn=71 HIn=7]
—~ - H[n=8] H[n=8]
(_) Use distinct states HIn=3al - HIn=al -

V| Enable Consistency Checks

Some lon-lon Recombination reactions are missing! Show

The following species are not consumed by any gas phase reactions:

M : No loss channels in gas phase or at surfaces Si2ZH4 : No loss channels in gas phase or at surfaces Si3H7 : No loss channels in gas phase or at surfaces Si4H9 : No loss channels in gas phase or at surfaces Si5H11 : No loss channels in gas phase or at surfaces
Si6H13 : No loss channels in gas phase or at surfaces  Si7H15 : No loss channels in gas phase or at surfaces  SiBH17 : No loss channels in gas phase or at surfaces  Si9H20 : No loss channels in gas phase or at surfaces  N+2 : Consumed only at surfaces

Si2H2+ : No loss channels in gas phase or at surfaces  5i2H5+ : Consumed only at surfaces Si2H6+ : Consumed only at surfaces

Save Set
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(& QDB Global Model

=== Set Generation

Model Settings

w= Chemistry Set

Pressure

Power

Pulse Power

Geometry

Height

Radius

Flows

H2

N2

NH3

SiH4

Operating Parameters

‘Gas Temperature

Parameter Variation

#= Model Settings

REDEPIOTAZHSD

=Jur==
ax AE

- ]
== Results

160.00 2| Pascal
110.00 [2] watt
| 600.00 B
0.030000 [[ m
0.075000 [ m
0.00 |C| sccm
0.00 |C| sccm
| 45.00 |C| sccm
1.80 |C| sccm

Please enter a name for the run |160Pa_10W_600K_HOp03_ROp075_NH3_45_SiH4_1p8 || Run

ATHENASYS



Results STER TSR

[i#& QDB Global Maodel

©= Set Generation ~ ®= Chemistry Set = ©= Model Settings =~ ®* Results

| Single Runs ~ | | Time-Dependent Results ~ |
Held CTRL and click to select multiple runs
160Pa 10W 600K HOp0O3 ROpO75 NH3 45 SiH4 1p8
1el5
1.2 |
1.0
Simulation Parameters 0.8 4
Power: 10.00 W
Pressure: 160.00 Pa "F‘
Radius: 7.50e-02 m .§.
Height: 3.00e-02 m Z 06 |
Flows: 45.00\1.80 sccm NH3\SiH4 5
[s]
Hold CTRL and click to select multiple parameters
e B
0.4 1
0.2 1
0.01 —— e - 160Pa_l10W_600K_HOp0O3_ROp075_NH3_45_SiH4_1p8
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
= Time (s)
| Plot all neutrals | Plot all positive ions I Plot all negative ions |
Include excited states
l— ]
| Export | Save /| Load | “é* Q’Q:u =)
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Results (Final neutral species) it romEonsss

[i& QDE Global Model

&= Set Generation = ®= Chemistry Set = ®= Model Settings | = Results

| Single Runs - | | Final Results -

Hold CTRL and click to select multiple runs

le22
B 160Pa_10W_600K_HOpO03_ROpO75_NH3_45_SiH4_1p8
1.0 1
0.8
Simulation Parameters
Power: 10.00 W
Pressure: 160.00 Pa "F‘ 0.6
Radius: 7.50e-02 m .§
Height: 3.00e-02 m z
w
Flows: 45.0041.80 sccm NH3\SiH4 5
[s]
Hold CTRL and click to select multiple parameters
e E 0.4
Te
H
H2
N
N2
N2
5
021
N2
NH
0.0 - L S e S B I A A e e B e S B LA
m o = HMminoNmo n o~ o~ ~ o + o + @ H © o
PRI T2 OSSR oSN ETERSGIEOER
= =+ 7H T HE™NHEII Z2Z2ZI M I I NI I m I T
n n 1] o= DA =20 =Z2hmZ2nD =l =@
[ (oI @ 0] o] (0] (0] @ @A
[ Plot all neutrals | Plot all positive ions | Plot all negative ions |
Include excited states
-— 0
| Export I Save I Load | ® €D &.QZM =
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