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TNL Framework accomodates innovative atomistic solution from epi-growth (| MOCVD, MBE, VPE efc )fo particle device simulation based on Monte Carlo Technigue.
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* Epi-Growth Simulator
consist two tabs.

* Firstis for providing
Chamber Conditions.

Second is for run output
window.

EPI-Growth Simulator

5] Epi-Growth - b

Substrate | Select Substrate TJ

Orientation L 100 001 o

Number of Steps

P 0 E Time Interval for Roughness Calculation

Substrate Domain li li

Time (sec)

Temperature (C)

Surface Energy (eV)

Desorption Barrier Energy (eV)

Schwoebel barrier (eV)

Incorporation barrier (eV)

Nearest Neighbour Attraction (eV)

j PrecursorEIementT Gaseous Elements ]
Number of Precursor Elements 0 E] | Select Element |
Precursor Elements Selected
Partial Pressure of Element (mbar)
Sticking Coefficient of Element
sigma 1E-20
| Load Element Data |
W
| RESET | [ ADD | Run |
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In this tutorial we are
going to grow AlGaN Over
Silicon.

Choose Silicon as a
substrate.

Orientation “100”.

Number of process step
l(lﬂ.

Substrate domain “10”.
For roughness calculation
with time, It will calculate
roughness each time it

crosses the value given in
the box “2”.

EPI-Growth Simulator

Temperature (C)

Surface Energy (eV)
Desorption Barrier Energy (eV]
Schwoebel barrier (eV)
Incorporation barrier (eV)

Nearest Neighbour Attraction (eV)

J Precursor Element I Gaseous Elements ]

Gads

Cd0.95Zn0.05Te
Cd0.7Zn0.3Te
Cd0.5Zn0.5Te [/_

0 Epi-Growth - "R.
u W A

Substrate siicon ||

Orientation © 100 Select Substrate

Number of Steps 0 E] m‘.s Calculation

Substrate Domain 10 | Silicon o

GaM -
Lo iy SiC-p-3C -

—

Number of Precursor Elements
Precursor Elements Selected
Partial Pressure of Element (mbar)

Sticking Coefficient of Element

Sigma

0 &

Load Element Data

Select Element

—
—
B2

| RESET | | ADD || Run |
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' EPI-Growth Simulator

Epi-Growth - U

e After setting Substrate Substrate -

| Silicon vJ
parameter new we are Otientation @ 100
go i n g to S et g rOWt h Number of Steps 0 E] Time Interval for Roughness Calculation
Conditions. Substrate Domain o T
* Settime 10 sec Time (sec) CE—
Temperature (C) 850

¢ Te m p 850 OC Surface Energy (eV) 2
° S u rfa Ce E n e rgy 2 eV Desorption Barrier Energy (eV) 4

. . Schwoebel barrier (eV) 0.02

o Desorptlon Ba rrier Energy Incorporation barrier (eV) 0.04

4eV Nearest Neighbour Attraction (eV) 0.02
° SChwoebeI Ba rrier O.Ozev j PrecursorEIementT Gaseous Elements]

H H Number of Precursor Elements 0 E] |_Select Element |
* I()n (C)c4)-r p\/o rat I 0 n b a r rl e r Precursor Elements Selected
: e Partial Pressure of Element (mbar)

® N eare St ne |g h bo ur Sficking Coefficient of Element —

Attraction 0.02eV. s oy

| RESET | | ADD || Run |
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Q EPI-Growth Simulator

I &

* Now we going to provide
precursors. !
e« Choose number of : ===F.:f
precursors Elements 2. BE- " aEENEEENEEEEEE
e Click on Select Elements B sy 2 o ol el il Rl Bl Ao ca i) 5R) 58 el I @
* It will open periodic table as B BE il mr T ) R S R e Au wo i I ) SN A R
shown in figure. . I G
* Choose Gallium as first la Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm VBl
precursor.
b Pa rtial pressu re fOr Ga”ium Prem:so.rE.lemenIT Gaseous Elements]
0.3 mbar - |
. . .. Number of Precursor Elements 2 lj MJ
» Sticking Coefficient 0.5. recursor Elements Selected ST
° S|gma 1E_20 Partial Pressure of Element (mbar) IU'3|
0.5
. Sticking Coefficient of Element
* C(Click on Load Element Data soms E—
button. [ Load Element Data J .
| RESET | | ADD | | Run |
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 Now we going to second &=

provide precursors.
* C(Click on Select Elements

* It will open periodic table
as shown in figure.

 Choose Aluminium as
Second precursor.

e Partial pressure for
Gallium 0.2 mbar

e Sticking Coefficient 0.5.
* Sigma 1E-20

e (Clickon Load Element
Data button.

EPI-Growth Simulator

H
Ne

Ar
K

i Be 8 BNl
Na| Mg AL S P
Ge As

ol F
s a
K ca sc i v cr MnfFel co Ni CuZn Ga se Bl

BB 5r v zr b Mo fich Rl R Bl Ao cd inl Sal 5B el [l kel
B Bl 6 e a6 SN [ et A mo N N AN PO N R
N 5 )

la Ce Pr Nd Pm Sm Eu Gd Tb D'rH0...

F':emrso.rE.IemeniT Gaseous Elements ]

| Select Element |
IAluminium

EE—

0.5|

I‘IE—Q[]

Number of Precursor Elements 2 iﬁ
Precursor Elements Selected
Partial Pressure of Element (mbar)

Sticking Coefficient of Element

Sigma

[ Load Element Data J

| RESET | | ADD | | Run |
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Now we going Add Gaseous
Element.

Choose Number of Gaseous
Element 1.

Click on Select Elements

It will open periodic table as
shown in figure.

Choose Nitrogen as Abundance.

Partial pressure for Gallium 0.8
mbar

Sticking Coefficient 0.5.
Sigma 1E-20

Click on Load Element Data
button.

Now at last click on ADD button.

EPI-Growth Simulator

Kl casc ™ v G Mnfelco N Cul ZnlGa Gelas se [l ke
BBl S v zr b Mo fich Rl R Bl Ao ca inl Sl Sb el [l kel
B Bl i e a0 SN [ et A v N N AN SN N R
N 5 5 I

la Ce Pr Nd Pm Sm Eu Gd Tb Dan...

Precursor Element | Gaseous Elements 1

s BBl ne
A SRS O A

Number of Gaseous Elelments
Gaseous Elements Selected
Partial Pressure of Element (mbar)

Sticking Coefficient ofElement

15 " Select Element |
INitrogen

[ Load Element Data J

| RESET || ADD || Run |
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& Epi-Growth = =

EpiGrow RunDutput] ~
* Once we click ADD fop Farameter

Substrate @ Silicon

button almost all field | g

Substrate Domain : 10.0 X 10.0
Time (sec):10.0 Temperature (C): BSU.D|

WI I I be e m pty O n Surface Energy (V) 2.0 Desorption Barrier (eV): 4.0

Schwoebel Barrier (2V): 0.02  Incorporation Barrier (V) 0.04  Mearest Neighbour Energy : 0.02

Number of Elements : 2.0

EpiGrow window.

Atomic Mumber: 31.0  Atomic Radius: 1.22  van derWaal Radius : 1.87  Atomic Mass @ 69.723
Partial Pressure : 0.3 Sticking Coefficient 0.5

° SW|tCh to Run Output et

* Inthe top side (Input
Parameter) we can see
all values we have
provided to simulate.

e Now click on Run
button.

| RESET | | ADD | | Run |
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Lookn: | [E§ New Folder (2) = (@ | & (& | [E] & |
* Once we click on Run 1= .
Button, it will ask for s
save project.
. . File Mame: |test |
e Save it on suitable Fies orType: | PR 5

[ save || cance |

directory.

e Run Output window o :
starts showing run tim EEETRR

output.

* TECH MEXT LAB FAMILY OF SIMULATORS

* ALL SIMULATORS ARE PROFRIETARY PRODUCTS OF TECHNEXT LAB PVT LTD. *
*ALL SIMULATORS ARE TRADEMARK OF TECHNEXT LAB PVT LTD

*USER AGRRE TO ALL TERMS & CONDITIONS TO RUN AMY TNL SIMULATORS.
*THNL FRAMEWORK  LIC INFO NO OF USERS

* EPIGROW

*FULL BAND

*HALL MOBILITY

*MC PARTICLE DEVICE

* STRVIEWER

[R}:S}:TJ[ADDH Run |
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EPI-Growth Simulator
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* Open StrViewer from TNL Frame work.
* Click on open button from Menu bar. Go to project Directory Open “RPM.str”.

= Structue Viewer = =

Menu Plot  View
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Roughness (1E2)

EPI-Growth Simulator

Open TNL plot from TNL Frame work.
Click on open button from Menu bar. Go to project Directory Open “Roughness.plot”.
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