Instructions
11S (lon Implant Simulator) from Windows.

Instalation
Instalation files are packed in .ZIP format. You must use WinZip-like
unpacker in order to install (e.g: at Cz\11S).

finZip - iis20020302.2ip =10] x|
File Actionz Options  Help
o w9 & D
Cipen Faworites Add Extract 4 iy Cheu:kDut Wiizard
| Modified | Size| Ratio|c..|e
03/05/2002..., 299,003 S4% 3., ¢
05/06/2001... 214,383 20% b,
jLICENSE.t}{t 03,/05/2002. ., Fr4 6% a.. ¢
@ND-’-‘r.den 14/12/1998, 1,754 4% 8. ¢
#|MNOS. den 14/12/1998... 1.752  S4% c.. ¢
@NDE\.EIEH 14/12/1998, 1.667 S4% d... ¢
&|NO7.den 14/12/1998... 1623 S4% e.. ¢
@NDB.EIEH 14/12/1998, 1.584 4% a., ¢
ElNDQ.den 14/12/1998... 1.560  S53% C.. .
a | 3
Selected O files, O bytes Total 38 files, 2.434K.B QY
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Wea también:
Miz documentos
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11 objetals]

Seleccione un elemento para ver su

Carpeta de archivos
Tables Carpeta de archivos
Fliis_intel.exe 202 KB aplicacicn
Titss_token.pdf 210 KB Adobe Acrobat Docu...
LICENSE.t}{t 1KB Archivo TXT
RE.&DME.b{t 2KB  Archivo TXT
£] Se300_Gais100.in 1KB  aArchivo IN
E Se300_GaAsREC. in 1B Archivo IN
ﬁ Si150_Gads100.in 1KB  Archivo IN
ﬁ Si1a0_GassRED. N 1KB  Archivo IN

507 KB

24,/06/2003 18:00
24,/06/2003 18:00
24,/06,/2003 18:00
03/05/2002 10:49
06,/08/2001 18:58
03/05/2002 13:34
03/05/2002 12:27
15,/05/2001 10:14
18/05,/2001 12:10
03/05/2002 10:16
18/05/2001 17:02

i MiPC




Execution of the simulator

You should open a command window. From the menu Start->Execute

Documentos
Configuracion
Buscar
Ayuda

Ejecutar...

gj] Apagar...

(e OB ESHI B~ IE
# xterm | 2 xterm |E

‘Windows 2000 Professional
@ & L

Type in command

Ejecutar x|

Escriba el nombre del programa, carpeta, documento o
?’3 recurso de Internet que desea que Windows abra,

Abrir | command| j

Acepkar | Cancelar | Exarminar. .. |

At this time you should change your working directory to where you installed
the program. Then, the Simulator can be run : iis_intel _.exe input
file:

Microsoft(R) DOS
(C)Copyright Microsoft Corp 1990-1999.

E:\>c:
C:N\>cd IIS
C:\IIS>iis_intel Se300_GaAs12@.in




Program will start creating some three-dimensional electronic density tables

that will be based on the superposition of isolate electron densities contained at
Tables directory

nand.cam
C:\NIIS>iis_intel Se300_GaAs1@Q. in
[IIS] Ion Implant Simulator (Version 2002.035.02)

Developed at the Electronics Department of the University of Valladolid, SPAIN
(C) Dr. Jesus M. Hernandez-Mangas

==> AMORPHOUS layer ( @ to 15 ) A
LatticeParameter ( 5.6537, 5.658%,

ngles
EDTFile ' (old)

Atom 3 : FACE CENTERED(
Atom 2 : FACE CENTERED(
Cell volume 180.717 g“3

Mean atomic radius 1.75364
Theorical density 4, 42682e+022 at/cm”™3

: EDT::ReadTable3D, File not found: ./Tables/EDT_AsGa
# Reading (N33.den) (.-Tables/N33.den) ND 98

# Reading (N31. den) (./Tables/N31. den) ND = 98

# Cre?aang Isclate Atom DELEER S Superposition in EDT_AsGa

The program will try to read another tables from the disk, and if they are
not present they will be calculated as needed. These tables vill be stored in
Tables directory for later use speeding-up the calculation time.

Atom 2 :

Cell wvolume ap. 717 A~3
Mean atomic radius . 72364 A
Theorical density . 42682e+022 at/cm”™3

E : EDT::ReadTable3D, File not found: ./Tables/EDT_AsGa
Reading {N33.den) (. Tables/N33.den) ND 98

Reading (N31. den) (./Tables/N31.den) ND 98

Creating Iscolate Atom Density Superposition in EDT_AsGa
153 seconds

Binary 3D density table written (./Tables/EDT_AsGa.lit)

==> CRISTALLINE layer ( 15 to 1le+@1@ ) A
Latt1ceParameter ( 5.6537, 5.658%, 5.658% % A

An ) )

ED File ' (old)

Atom 3 : FACE CENTERED( a, a,
Atom 2 : FACE CENTERED( a.25, a.25,

Mean atomic radius
Theorical density

D
D

Cell wvolume %8@ 717 A3
4.

75364 A

42682e+022 at/cm”3

# 3D blnary den51t table read

# bles/ DT AsGa.lit) 11239424,11239424

Front surFace at
Back surface at le+@d1@ A

==» Starting simulation
Depth (nm) Stat weigth Path (nm)

nuclear stopping table 7Zel3433.dat
= 33,H1 = 80,W2 = 74,921
71/ 71 calculated in @,08 seconds
. ./Tables/Zel3433.dat

enerating’ local inelast1c stopping table, Z1 = 34,
enerating non-local inelastic stogp1n table 2 =
eneratln% nuclear stopplng table Zel3431.dat
1= 31,H1 80,W2 = 69.723
ndex 1/ 71 calculated in B.980 seconds

R




After the table generation the simulator begin to implant ions until complete the
simulation.

SREREERR,EIEERPP,PREEEEER R

Results proccesing

We need to install some plotting program like gnuplot for windows:
wgnupl32.exe

= i=(ps
El volumen de la unidad C es WIN 98
El nimero de serie del volumen es: 8E89-00@8

Directorio de C:\IIS (=S

File Plot Expressions Functions General Axes Chat Siles 3D Help
Replul| Open | Save | ChDir | Print | PrtSc | Prev | Next |

H Type ‘help’ to access the on- '|1nE reference manual
24/@6/28@3 . The gnuplot FAD is available fro
chttp /A, ucc. 1E/gnup'||jt/gnup'|mt -fag. html»
24/06/2003 :

Send comments and requests for help to <info-gnuplot@dartmouth. edus
Zend bugs, suggestions and mods to cbug-gnuplot@dartmouth. edus

H Terminal type set to 'windows'
24/06/2003 H (DIEET“’-
18/05/2001 H
RA3/05,2002 H 774 LICENSE.tx

H <DIR> DSe30@_ GaAslBB in

11. 943 gnuplo ta. dat

H B_GaAs 100.
9 archivo 531 592 bytes
6 dirs 2 @78.769.152 bytes libres

C:NIIS>gnuplot™wgnupl32

The simulator will create a file named gnuplotO.dat that includes some
commands for gnuplot in order to visualize some data.



We introduce some commands

=1a]x]

File Plot Expreszions Functions General Axes Chat Sklez 300 Help
Fleplut| Open | Save | ChDir | Print | PriSc | Prev | Mext |

Type help to access the an-11ne reference manual =]
The gnuplot FAG is awailable from
http A, anuplot. 1 nfognuplot-fag. html o

Send conmments and requests for help to <info-gnuplot@dartmouth. edus
Zend bugs, suggestions and mods to chug-gnuplot@dartmouth. edus

Terminal type set to 'windows'

gnuplot: cd "c:fiis"

gnuplot: Toad "gnuplotd. dat"”_ -
1| L

that will produce the plot below

B gruplat graph =10 x]

Real 10M = 5000, Virtual 1ON = 8124

1e+19 T T T T
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Sl ——

1e+18 |
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Cone. [atfcm”3)

1e+15 |
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Te+13
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We note a comparison between the simulator result and some experimental
profiles previously digitized in the SIMS directory.




Input file

You can edit the input filewith the DOS command edit
Se300_GaAs100.in as shown below

1SNBe200 Gas 109 in
RSO 1.70 0.0
Dlvergency 1.2

Rareévent 2

AmorphizationDensity &eZ2@
Recombinat ionFactor ©@.89

HSTZD ©@
HSTFilel Se300_GaAsl1d. 1
GPPlot[l t"Nuestro simulador", "SIMS/Se30d_GaAs 100.dat "t "SIMS"

Stoppingl Our 1
Dose 3.8el3

ENMERGY 3000k eV
NumberQOf Implants S@@@

Tha @ degrees (tilt)

1

An example of input file is presented:

RSO 1.70 0.0

Divergency 1.0 degrees
DivType O

RareEvent 2

SD2 0.23

AmorphizationDensity 6e20
RecombinationFactor 0.09

HST 1

HST2D O

HSTFile[ Se300_GaAs100. ]

GPPlot[ t"Nuestro simulador',"SIMS/Se300_GaAs100.dat"t"'SIMS" ]

Stopping[ Our ]
Dose 3.0el3

ENERGY 300000 eV
NumberOfImplants 5000

Tha O degrees (tilt)
Phi O degrees

ABC 100
FLAT 0 11

Therm 1
Temperature 300 kelvin

Atom Se 34 80.000 600.0 abundante al 49.61%
Atom As 33 74.921 360.0
Atom Ga 31 69.723 360.0

AtomP 1

LatticeParameter 5.6537 5.6537 5.6537
Angles 90.0 90.0 90.0

XTal 3 6 0.000 0.000 0.000 15 // Ga
XTal 2 6 0.250 0.250 0.250 15 // As
Amorphous 2

XMin 0.0 A

XMax 15 A

NextLayer

LatticeParameter 5.6537 5.6537 5.6537
Angles 90.0 90.0 90.0

XTal 3 6 0.000 0.000 0.000 15 // Ga
XTal 2 6 0.250 0.250 0.250 15 // As




Amorphous 0
XMin 15.0 A
XMax 1el0 A

Output files

The output files will be stored in the DSe300_GaAs100. in directory:

- 0] x|
Archivo  Edicion  Ver  Favortos  Hemamientas  Apuda “
G Atrds - @Bisqueda ycarpetas 4 XK owd | [EH
Direccion [ DSe300_GaAs100.in j s
oy =1 Mombre | Tamafio | Tipo | Modificado |
L [#].Se300 GaAs100, 01 SKB Archivo _01 24/06/2003 18:38
“ \Se300_Gaas100.01_01 SKB  Archivo 01_01 24,/06/2003 15:38
DSe300 GaAs100.in =lamorphhst 4 KB Archivo HST 24,/06/2003 18:38
— [s#] oustpuat SKB Archivo 24,/06/2003 15:18
Seleccione un elemento para ver su pearsonly'_01 1KBR  Archivo 24/05/2003 18:38
conterido. SeEDD_GaASlDD.Dl.ED_Dl 54 KB Archivo 20_01 24,/06/2003 15:38

- SeEDD_GaAleD.Dl_Dl 3KB  Archivo 01_01 24,/06/2003 15:38
Wea también;
iz documentas
Miz sitins de red
MiPE
7 objsta(s] FI1KR @‘ ki PC

Se300_GaAs100.01_01 1D doping profile. You can compare it with SIMS

profiles

Se300_GaAs100.01.2D_01| 2D projected doping profile

Amorph.hst 1D damage profile. Could be comparable with
some RBS profiles
output The parameters of simulation are stored in this

file. It is useful to proof the simulator has
undestood the input file

pearsonlV_01 Only generated if solicited. Pearson 1V profile

adjusted to the simulated profile, if possible.

Ficheros .* Temporary files




Some tables has been stored in Tables directory

Archiva  Edicion “er  Fawvortoz Hemamientaz  Aypuda -
S Afrds - QBlsqueda [hCarpetas o4 > @ | EH-

=10] x|

Direccidn |[:| Tahles

j f?Ir

Py e N | = Mambre | Tamario |j
- SIEDT AsGa, it 10.977 KB
- IneMonLocal24_03_00_1.70.dat G446 KB
Tables Zel3433.dat 597 KB
| B zelz431.dat 237 KB
Seleccione un elemento para ver su Inellocal_33_34.dat 8 KB
contenido. InelLocal_31_34.dat SKE -
|4 | :
28 obietols) 17.5 ME \Z MiPC
We have

EDT _AsGa.lit

3D electronic density for AsGa. It has
been generated by using N33.den
and N34.den files. Little endian (arch.
Intel) binary format

Zel3433.dat

Nuclear stopping table for Z1=34 and
Z2=33 atoms using ZBL screening

Zel3431 .dat

Idem for Z1=34 and Z2=31

InelLocal 33 34.dat

Local inelastic stopping between
Z1=33 and Z2=34 atoms

InelLocal 31 34.dat

Local inelastic stopping between
Z1=31 and Z2=34 atoms

InelNonLocal 34 03 00 1.70.dat

Non local inelastic stopping
(electronic stopping power) between
Z=34 and the target material(AsGa)
with our (03) stopping model and
with a ZBL screening (00) and
Rs0=1.70




